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ABSTRACT OF DISSERTATION 
 
 
FACTORS IN THE SUCCESS OF FEMALE COMPUTING  
MAJORS IN COMMUNITY COLLEGES 
 
Historically, the role of women in computing changes over time as does their 
presence in the field. In 1985, 37% of computer science bachelor’s degree recipients were 
women, but in recent years, that number has decreased and currently holds at, around, 
18%. Using a mixed methods approach, the study looked at the success of women 
enrolled in a computing degree program at a community college and the impact that self-
efficacy, involvement in academic support opportunities, and profession perception 
influences persistence to successfully complete a computing course. Using Astin’s 
Student Involvement theory (1984; 1999) and Astin’s Involvement – Environment – 
Output (I-E-O) theory (1991; Pottle-Fewer, n.d) as a theoretical framework, course 
success data, in two gateway courses, and a self-assessment survey of self-efficacy, 
support participation, and profession perception, was used as quantitative data.  
Qualitative information was obtained through follow-up interviews of female students 
enrolled in the courses. This research found that the low success rates in the classes and 
the lack of resources used by participants supported Astin’s theory of student 
Involvement as the I-E-O model is incomplete. 
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CHAPTER 1: INTRODUCTION 
1.1 Introduction 
In 2017, women were the recipients of 57% of total bachelor’s degrees awarded, 
yet were only responsible for 19% of Computer and Information Sciences bachelor’s 
degrees (National Center for Women in Information Technology, 2018).  The completion 
rate for females at community colleges are better, with 23% being awarded (St. Rose & 
Hill, 2013), but that percentage remains low and needs attention.  Studies show that 
students that major in STEM programs but are not successful in required major courses 
“have an increased probability of dropping out of college for STEM entrants at the 
associate’s degree level” (Chen, 2013, p. V).  
1.2 Purpose Statement 
The purpose of this study is to examine success of women in computing courses.   
The study will examine the impact that self-efficacy, the level of involvement in support 
activities, and perception of the computing field have on the success in a computing 
course. The level of self-efficacy will help to assess whether the student feels they belong 
in the computing course. Self-efficacy and a feeling of imposter syndrome may prevent 
participation in activities and compound the likelihood of success in the course (Scheer, 
2015). Support activities can relate to academic advising, tutoring, or student group 
participation and allows insight into whether those that are more involved are more likely 
to be successful in the course. In addition, stereotypes associated with the field of 
computing, and those that work in it, are commonly seen as a detractor for those 
considering a computing major or job and can lead to incorrect, or rash, impressions that 
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are misleading (Biggers, Martinelli, & Yilmaz, 2008). By measuring profession 
perception, we will be able to see at what level it influences success.  
1.3 Theoretical Framework 
The theoretical framework being used for this study will be Astin’s Theory of 
Student Involvement (1984; 1999) and his Input – Environment – Output (I-E-O) model 
(1991). Astin’s theory is made up of five core ideas (Pottle-Fewer, n.d.):  
a. Involvement can be generalized or specific; 
b. Involvement occurs along a continuum that is distinct for each student at a 
given time; 
c. Involvement can be quantitative or qualitative; 
d. Involvement theory states that the amount of learning and personal growth 
associated with any educational program is directly proportionate to the quality 
and quantity of student involvement in that program; 
e. Involvement theory correlates the effectiveness of an educational policy to the 
level that the policy promotes student involvement.   
This study will use Astin’s I-E-O framework (1991), in which student outcomes are 
factored by input (such as demographics or confidence level and perception) and 
environment (such as academic support). The I-E-O framework is an impact model 
looking at the root of change (Strayhorn, 2008), which, in this case, is the impact that 
course success, self-efficacy, support and perception have on engagement and academic 




1.4 Research Questions 
The study will be guided by the following research questions:  
RQ1. In what ways does self-efficacy impact female community college students’ 
successful completion of computer courses? 
RQ2. How does the perception of the computing field impact females’ successful 
completion of a computer course? 
RQ3. How can participation in academic support and program social opportunities 
impact females’ successful completion of a computer course? 
1.5 Definition of Terms 
Definition of key terms used in this study have been included for clarification:  
• Core courses: those classes required by all students of a particular major before 
completing upper division classes. 
• Course mode:  
o Hyflex: A teaching mode where classes that are taught with options for 
attending in person at a specific time, online at a specific time, or watch the 
recording at a later time. It allows flexibility to meet student needs. 
o Hybrid: course taught as partially in-person and partially online, commonly 
using a learning management environment. There is not a set percentage 
required for either method, just that the combined class contact must be equal 
to the traditional in-person class.  
o In-person: traditionally taught course that meets in-person for all class contact. 
o Online: course is taught entirely online using a learning management system. 
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• Embedded tutoring: a tutor is placed in the classroom space, whether it be in 
person and/or online, with the purpose of assisting students.  
• Gateway courses: those courses identified as challenging and often create a 
roadblock for students resulting in a change of major or withdrawing from 
college. 
• Imposter Syndrome: the feeling of not belonging even though the person has the 
appropriate credentials and knowledge level to hold their position (Scheer, 2015). 
• Persistence: continuing and completing college as a declared computing major. 
• STEM: Science, Technology, Engineering, and Math fields. 
• Success: completion of the college course. In this case, successful completion 




CHAPTER 2: LITERATURE REVIEW 
The review of the literature for the retention of women in STEM and the role that 
self-efficacy plays centered on the following topics: 
• Background 
• Retention of women in STEM  
• Theoretical Framework 
2.1 Background 
History of women in computers 
 
As Ates (2017) pointed out, history lessons on computer science often leave out the 
fact that women were the first software engineers. Omitted are such greats as Ada 
Lovelace, who in 1843 would be given the title as first computer programmer by Charles 
Babbage for developing the computer algorithm that would be the roadmap for running 
the soon to be created Analytical Engine. This technology would perform calculations 
based on input that was fed to it by punched cards (Swaine & Freiberger, n.d.); or Hedy 
Lamarr, an actress during World War II, who would invent the technology for frequency-
hopping which would lead to the invention of Wi-fi and Bluetooth which allows for 
cable-less communication technology today (Famous Women Inventors, n.d.). Though 
we have heard mention of Lovelace and Lamarr, until recently history often leaves off 
important figures such as the six women “human computers” that would operate the 
ENIAC (Swaine & Freiberger, n.d) computer, which would be the first computer with 
variable inputs for calculations. Kay McNulty, Betty Snyder, Marlyn Wescoff, Ruth 
Lichterman, Betty Jean Jennings, and Fran Bilas would be tasked with deciphering, 
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entering, and troubleshooting the code that allowed the ENIAC to predict trajectories in 
WWII (Light, 1999). Though there are many, we cannot forget Rear Admiral Grace 
Hopper and her part in computing history. She created one of the first programming 
language compilers and did extensive work in the creation of programming languages 
that would use common word phrases, rather than machine language, and would 
eventually help develop the COBOL programming language that is still used in 
mainframes for many banking and government computing operations (Ates, 2017). While 
those two achievements changed the way large organizations securely store and process 
customer data, what Admiral Hopper is best known for her coining the term “computer 
bug.”  While trying to understand out why a mainframe computer would not function, she 
found a moth had caused problems with one of the transistors and that removing the moth 
returned function to the computer. This discovery led to errors in programming being 
termed “bugs” and the action of correcting errors within a program as “debugging.”  The 
above historical figures are important because knowing about them is empowering to 
females, but not knowing females play an important part in the foundation of computing 
or having strong role models can undermine confidence to believe they can be active 
participants in the field (Light, 1999). 
 While we may now recognize that women have played an important role in 
computing, when we look at the percentage of women who have and currently are 
pursuing bachelor’s degrees in computer science, the numbers are discouraging and can 
create questions as to our ability to play a part in the long-term impact. Early, in times of 
the “human computers,” the sought-after degree was math because of the heavy 
calculations and data input ability that those computers would need. As the idea of 
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computing and computer science grew, early on there was a strong enrollment. In 1985, 
37% of those seeking computer science degrees were women. By 2016, that number 
decreased to 18% (National Center for Women in Information Technology, 2018). Figure 
1 represents the percentage of women declared as computer science majors between the 
dates of 1970 and 2010. Between 1970 and 1985 there was a rapid increase that is likely 
due to the increase of women enrolled in college and entering the workplace and the 
advancements in computing. In the mid-1980’s, the number of declared majors would be 
the highest percentage of women declared as a computer science major over that 40-year 
span (Figure 2.1) (Henn, 2014). 
 
[Figure 2.1 Percentage of female majors by field (Henn, 2014)] 
 
Since that time, there has been a steady decrease in the number of majors.  This 
chart gives a starting point for where to look for changes that may have caused the 
decrease.  Theories include the affordability of bringing personal computers into the 
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home (Fessenden, 2014; Klass, 2018), the increase of marketing of toys based on gender 
(Sweet, 2014; Klass, 2018), and the media perpetuation of computer scientists as the 
stereotypical computer geek, playing against the ideals of what females are encouraged to 
be in society (Corbett & Hill, 2015; Owen & Padron, 2016). 
The Gendering of Toys. Marketing trends go thorough cycles and when 
marketing to kids it is no different. In the 1960’s there was a push to market females as 
the domestic with images of Easy Bake Ovens and males were provided with images 
geared toward engineering, including Tinker Toys and construction vehicles.  This push 
of images seemed to dwindle in the 1970’s when women had a strong presence in the 
workplace and there was a sense of opportunities for all.  In the 1980’s, there was a 
change in media rules that allowed the toy companies to create longer, targeted, 
commercials and they found this to be a great place to market gender specific toys 
(Sweet, 2014). This deregulation of marketing coincided with the introduction of the 
home computer, which quickly became labeled as a boys’ toy because initially they were 
used to play games such as Pong, PacMan, or Jungle Hunt (Fessenden, 2014). While 
there was some effort to include females in the ads for computers, many females saw 
computers as not designed for them. Klass (2018) points out that by assigning gender to 
toys where male toys concentrate on visual and spatial skills and female toys concentrate 
on communication and social skills, children, regardless of gender, are limiting their 
skills set development and exposure to areas of interest they may not have otherwise been 
introduced.  
Female roles in popular media. In addition to the marketing of gendered toys, 
popular media continued to reinforce this idea in the early movies and television series 
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centering on computing (Smith, Choueiti, Yao, Pieper, Lee, Choi, Tofan, 2017). In an 
effort to change this trend, their project, sponsored by Google, reviewed popular movies 
and television series from 2015 to see how many characters were female, how females 
many had speaking roles, and how many females were portrayed stereotypically.  After 
the initial analysis, Google worked directly with several movies and shows filming in an 
attempt to bring an awareness to the portrayal and frequency of female roles, as well as 
offering advice on strategies to be more inclusive.  After the initial intervention, films 
were again analyzed and while the number of women in those roles remained low, those 




[Figure 2.2 Women CS Characters by Sample Type & Role. (Smith, Choueiti, Yao, 
Pieper, Lee, Choi, Tofan, 2017)] 
 
It is encouraging that efforts by Google improved the situation and there is hope 
that those in media will listen and improve the image and involvement of females.  This 
would be a step in the right direction so that females of all ages can envision themselves 
as a computer scientist, something that has proven to be important to the role of 
recruitment (Cuny & Aspray, 2002, p. 168). 
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The role of media can be very powerful in that they can help to change the 
perception of the “geek in the seat” who is anti-social and always at their desk and make 
their involvement more active and social.  Stereotyping whether it be through toys, 
media, or in everyday computer classroom environments can be very powerful. The 
AAUW’s report, “Solving the Equation” talks about the influence that a “geeky” 
environment on level of inclusion and interest in the computing field (Corbett & Hill, 
2015). This environment tends to include stereotypical, masculine, décor and unwittingly 
undermine the confidence or sense of belonging of the women in the class or 
participating in the activity. They argue that the key to recruiting more women to 
computing in education and the workplace is to make it the environment more 
welcoming. This includes suggesting that the physical environment is neutral, that 
women are included in school or work projects, and, in the workplace, that clear 
advancement pathways apply to all employees. The impact will be more apparent as more 
women enter the field, potential students and employees are more likely they will see 
themselves in that role.  
Knowing about the historical role that women have played in computing is 
empowering, but not knowing their part in the foundation of computing or having strong 
role models can undermine a female’s confidence to believe they can be active 
participants in the field (Light, 1999). Including women in computing history is an 
important step, but it is not the only way confidences can be built through parental, 
mentor, and/or teacher encouragement or through attending conferences that support 
women in computing (Klawe, 2016). By participating in these opportunities, females may 
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be able to better visualize themselves in the field and feel confident that they belong 
(Cohoon, 2001).  
2.2 Retention of Women in STEM 
Self-efficacy. Rombach’s (2017) research centered on attempting to identify what 
factors play into why women leave STEM majors. One theme that emerged from the 
study was the level of belonging that the student feels within the program. The sense of 
belonging referred to the impact that biases and stereotypes, which are common in the 
computing field, had on a student’s perception of self-efficacy. Often this primary factor 
keeps women from majoring in a computer field and contributes to why they do not 
persist. Wilson’s (2002) study looked at predictive factors in a computer science course 
based on differences in areas including self-efficacy walking into class whether it be 
confidence in preparedness for content or a sense of belonging. Though changing in 
recent years, females were not encouraged to pursue paths of math and science in high 
school, which are critical thinking skills that would have better prepared them to walk 
into the computing classroom. This lack of preparedness often leaves a sense of “less 
than” and self-doubt about ability to succeed. The sense of belonging has a big impact on 
retention and Benbow & Vivyan (2016) found that those classes that maintained a 
climate of “brogrammers” contributed to feeling out of place. The use of “real world” 
problems and interactive or collaborative class discussions were seen as effective ways of 
involving all students and building confidence in programming skills. Students need to 
feel as though they are valued and have the support from instructors, advisors, tutors, or 
others within the college (Rittmayer & Beier, 2008) and that they are part of the class and 
program environment, rather than feeling that they are an imposter even though they are 
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fully qualified to be there. It is common for females in computing fields to report this 
feeling of imposter syndrome (Bonchnak & Manlove, 2018). This comfort level can even 
bleed over into the physical lab environment of the class.  For women who do not feel 
comfortable in the sterile lab/workplace environment, it can be quite off-putting and thus 
increase the feeling of disinterest in the field (Ford, 2009). These findings are all very 
important to identify early as the earlier students feel this sense of belonging and 
inclusion, the more likely they will persist in the field (Bernasconi, 2017). 
Career paths for women in computing. As learned earlier, the current 
percentage of women earning a computer science bachelor’s degree is 18%, but we also 
know that in 2017, those that graduated moved into the workforce and contributed to the 
finding that 26% of professional computing occupations in the U.S. workforce are held 
by women (National Center for Women in Information Technology, 2018).  Figure 2.3 
shows that the fields of Natural Science and math are more successful at recruiting 
women to their field for women.  
 
[Figure 2.3 College-educated Workers with a STEM Degree by Gender and STEM 




Given the Math and Natural Science fields seem to have greater success at 
recruiting and retaining women it is logical to look deeper into success levels to see if this 
is accurate or if we can find trends. It is important to note while the above figure (figure 
2.3) separates the engineering and computer science fields, it is common to find that 
computer science is listed as a program within a college of engineering due to 
overlapping core classes. This is a departure from early computer science programs 
where they were frequently part of the college of Arts and Sciences, and it is worth noting 
that this was the same time that enrollment of women as computing majors was high.  
Though it may be coincidental, within the last five years many colleges are creating 
blended degrees, which will combine a computer science degree with another discipline 
and are commonly referred to as a CS + X degree. Colleges from around the country are 
finding interest from a diverse group of students since the inception of this degree as it 
allows students to visualize how the degree can be used (Rhee, 2018; Goldweber, M., 
Barr, J., Clear, T., Davoli, R., Mann, S., Patitsas, E., & Portnoff, S., 2013). This follows 
ideas explained in Rombach’s (2017) research, which concentrates on why women leave 
STEM majors. Themes that emerged included academic preparedness coming into the 
classes, methods of instruction used for teaching the concepts, perceptions of being a part 
of the community, and a lack of understanding for what could be done with a computer 
science degree. Khan and Luxton-Reilly (2016) support Rombach’s idea, in that they 
believe the key to increasing and retaining underrepresented populations to computing is 
to give students a better understanding of how computers can be used in non-traditional 
methods and, in particular, for social good.  They suggest using assignments and 
assessment projects that may challenge students to find a way to use computers to solve a 
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social problem. By changing the “face” of computer science, it changes the perception of 
computing and increases the likelihood that more students will feel a sense of inclusion in 
the program.  
2.3 Theoretical Framework 
The theoretical framework that will guide this study is Alexander Astin’s student 
involvement theory (1984; 1999). Astin defined an engaged student as one who “devotes 
considerable energy to studying, spends much time on campus, participates actively in 
student organizations, and frequently interacts with faculty members and other students” 
(1984, p. 518). Furthermore, there are five assumptions about involvement theory that 
play into the whether a student will see positive results (Astin, 1984; Astin, 1991; Astin, 
1999; Pottle-Fewer, n.d.). First, the student must have an investment both mentally and 
physically, meaning that they must put in effort to see positive results.  Second, the 
involvement is constant, meaning that it is not enough to participate once, but it must be 
over time. Yamada (2016) builds upon this by saying that in order for students to be 
active learners they must have some level of relationship with their faculty and peers or 
by being involved in activities at the program or college level. Third, the involvement 
will vary in quantity and quality and the level of each will impact the results. Fourth, the 
result from each student will vary and are based on the involvement efforts from the first 
three assumptions. Finally, academic performance impact is correlated with the student 
involvement.  
Astin’s (1984; 1999) student involvement theory is often cited as a theoretical 
framework for exploring the link between student engagement, persistence, and positive 
outcomes. Student engagement includes classroom engagement (Cole & Korkmaz, 2013), 
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academic advising (Zelazny, 2017), and student group or college activities (Foreman & 
Retallick, 2013). The student involvement framework aids in explaining the impact of the 
environmental influence and the effort put into the involvement has on the retention and 
persistence of the student (Hawkins, 2015). 
Astin’s Input – Environment – Output (I-E-O) theoretical framework (1991) gives 
a visual aid to explaining the importance of self-efficacy and inclusion to the success of 
the student. Astin’s I-E-O model is founded on his student involvement theory and is an 
effective way of demonstrating the effect of self-efficacy and involvement have on 
retention and completion rates. Awadh (2018) offers a visual representation (Figure 2.4) 
of the I-E-O framework and how being involved influences student development and 
retention.  
 
[Figure 2.4 Astin’s theory of student involvement and the I-E-O framework (Awadh, 
2018)] 
 
 Awadh (2018) explains that the model uses the three components to understand 
how it affects the growth and outcome of the study participants. Mu and Fosnacht (2019) 
used Astin’s model to find a correlation between a positive relationship between students 
and their academic advisors and the grades that students would earn in their senior year. 
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They found that the more quality involvement a student takes in their education, the more 
likely the student will experience a positive impact on their successes in school.  
 Vaca (2016) looked at the impact that student engagement via mentoring had on 
the GPA of Hispanic STEM students. What was found was concurrent with Astin’s 
(1984; 1999) theory that involvement is beneficial, but also that excessive participation, 
in this case with mentors equating to twenty or more hours, negatively influences the 
student. In this case, the student’s grade point average (GPA) was lower for those that 
spent twenty or more hours with the tutor, supporting the theory that for those students, 
the quality of the involvement decreased and exceeded the benefit.  Because the number 
of hours was equivalent to a part time job, the involvement may have interfered with time 
that could have been spent studying and thus negatively affecting the student’s GPA. 
 D’Arcy (2014) looked at the impact of increased involvement of any student 
while in college and found that there are several factors influencing student development, 
but faculty and staff interaction and social connections had a significant impact on the 
student developmental outcomes. Furthermore, D’Arcy points out that what may seem 
like “fluff” activities to many administrators, faculty, and/or staff, are integral in 
increasing student retention as they support a connection to the college and program in 
which they are enrolled.  
 Jones (2012) studied the link between involvement and graduation rates of non-
traditional students enrolled at community colleges in the southeast. The findings 
included a negative impact of students taking classes part-time on their overall college 
retention and success. The lack of involvement is related to the part-time status, 
especially in males. The students were able to commit less time to school due to outside 
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commitments such as family, affordability, and jobs.  He noted that his findings 
supported Astin’s (1984; 1999) theory of involvement, but also noted that the student 
population in his study was comprised of more than 75% part-time students, which is a 
very different population than in Astin’s study.  
2.4 Summary 
The role of women in computing has always been an important one but has not 
always been talked about until recently where it has it been highlighted in popular media 
(Smith, Choueiti, Yao, Pieper, Lee, Choi, Tofan, 2017). This lack of role modeling 
combined with marketing efforts to gender toys have led to females struggling to identify 
with the field of computing. The idea that boys should identify with math, science, and 
engineering left females struggling to feel they belong in a major or profession that 
involved computing and being discouraged from taking preparatory classes in high 
school leave those students at a disadvantage walking into the class.  
This long-time misrepresentation of what a computing professional can do and is 
interested in has created an additional problem with recruitment and retention. Because 
students cannot see themselves filling the role of the “geek in the seat,” they rule out the 
computing field as something they would want to do. Recent efforts have been made to 
change the perception of what is and can be done by computing professionals is starting 
to make an impact. By showing students that they can work for social good or create 
technology that they can combine with their other interests has made a positive impact on 
the face of computing.  
This study will look at the success of female students in gateway computing classes 
with the intention of finding early interventions that can support self-efficacy, 
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involvement, and career perception. The quantitative survey will gauge self-efficacy, 
student involvement in the course and college related activities, and the level of 
understanding of what can be done with a computing degree.  Follow-up interviews will 
be held with the intention of having a better understanding how these factors impact 
success in computing courses. 
CHAPTER 3: METHODOLOGY 
This chapter will discuss the research design, population, instrumentation, 
procedures, data analysis, validity, and timeline of study. The purpose of the study was to 
examine the retention of female computing majors in core computing courses and the 
manner that self-efficacy, perception, and participation influences their persistence in the 
computing field. The research expands on the following questions: 
RQ1. In what ways does self-efficacy impact female community college students’ 
successful completion of computer courses? 
RQ2. How does the perception of the computing field impact females’ successful 
completion of a computer course? 
RQ3. How can participation in academic support and program social opportunities impact 
females’ successful completion of a computer course? 
3.1 Research Design 
An explanatory sequential mixed methods design (Creswell, 2014) was used to 
examine the success rate in gateway courses and the impact that self-efficacy, perception 
of the computing profession, and participation in support services play on the retention of 
female students. Explanatory sequential mixed methods design uses a two-phase 
approach in that the quantitative data is first collected and analyzed, followed by the 
collection and analysis of the qualitative data. This design method was chosen as the 
intention was to explore overall viewpoint of students taking the courses and then have 
the female students expand upon their responses to understand what key factors may play 
a role in improving the retention rate of females in computer courses.  
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The quantitative data includes available data from Institutional Research at the 
college and results from an administered survey collected between January 2019 and June 
2021. It represents a self-assessment of level of ability in using computers, how they 
perceive the field of computing, and how often they use resources provided during their 
time in the class(es). The Qualitative data, gathered through interviews after the 
completion of the class(es), expands on the factors that led to their self-efficacy score, 
how computing perception was impacted, if any, by their self-efficacy, and if use of 
available resources were a factor in responses. Every female enrolled in a CIT 111 and 
CIT 120 that administered the survey received an email requesting an interview, however 
the response was extremely low likely due, in part, to survey fatigue (Field, 2020) and an 
inability to visit during class time to make the request personally.  In person challenges 
were a direct result of COVID-19 and survey fatigue is suspected due to the increase of 
call campaigns and support check-ins with students at this time.  Students that agreed to 
be interviewed, scheduled a time, and were interviewed via Microsoft Teams, with 
interviews ranging from 15 to 30 minutes in length. All data was recorded, though not all 
recordings were clear, and notes taken by the researcher were used to fill in the 
incomplete information. All recordings and transcripts are safely secured for privacy.  
Data was analyzed through a direct content analysis and used a combination of inductive 
and deductive approach to code and develop themes that result from Astin’s Student 
Involvement Theory supported by the I-E-O Framework (1984; 1991; 1999). 
3.2 Population 
The study examines Bluegrass Community and Technical College students 
completing or having completed one or both Computer & Information Technologies 
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(CIT) gateway courses.  The courses are CIT 111 – Computer Hardware and Software 
and CIT 120 – Computational Thinking. Both courses are required core classes within the 
CIT program and are considered gateway courses as the sample data show success rates 
of 48% for CIT 120 and 61% for CIT 111 across all modes of instruction.  Both courses 
have between 90 – 110 students enrolled each semester and are normally offered online, 
in-person, and in hybrid teaching modes. During the Spring 2020 (five sections of each 
class), Summer 2020 (two sections of each class), Fall 2020 (three sections of CIT 111 
and six of CIT 120), Spring 2021 (five sections of each class), and Summer 2021 (two 
sections of each class) semesters classes were taught either traditional online, hybrid (one 
in person class a week, with the remainder of the class being taught online), or Hyflex, 
(offering multiple meeting modes for the same class) due to in person restrictions.  
Instructors for the CIT 111 class remained the same across semesters while the CIT 120 
class experienced a rotation of instructors based on availability and number of sections 
offered. Students range from ages 16 – 60 years old, with most of the students ranging 
from ages 18 – 25 years old. Of the possible 600 students enrolled during this time, 102 
started the survey with 87 completing (61 males, 26 females). All students were 
contacted to complete the initial survey, responses from those completing the survey 
were coded so that the cumulative results are used as a baseline for comparison. 
3.3 Instrumentation 
There are three types of instrumentation used in the research study. First, grades 
earned in the CIT 111 and CIT 120 classes over the last three years have been used to 
compare the success rates (determined as those earning a grade of C or higher) based on 
gender.  Initially, this was compared based on instructional mode, but given the 
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unforeseen challenges of COVID, success rates for the two classes over the research 
period will be looked at as a whole.  
Second, the quantitative and qualitative portion of the research were chosen and 
prepared for use. Prior to proceeding with research, I submitted the Institutional Review 
Board (IRB) forms at the University of Kentucky (UK), following the prescribed 
protocols for working with human subjects. Upon receiving approval, I submitted IRB 
forms for approval to the Kentucky Community and Technical College System (KCTCS) 
and Bluegrass Community and Technical College, again following protocols for working 
with human subjects. Each survey and subsequent interview lead with a consent 
form/statement that the participant must agree to prior to beginning.  Because the survey 
was in an online format, the first question was to agree to or decline the consent to 
proceed. All participants were given the option of stopping at any point and were 
reassured that participation was anonymous and that identifying information would not 
be shared.  
The quantitative four section survey was administered to CIT 111 and CIT 120 
students that agreed to participate. The four sections include: a self-assessment of 
abilities and is based on the 30-question Computer User Self-Efficacy (CUSE) 
assessment developed by Cassidy and Eachus (2002); a 23-question section based on the 
Value, Interests, and Expectations for Success (VIES) assessment developed by 
Appianing and Van Eck (2015)  that is intended to measure the perception of the 
computing field; a 4-question section intended to be a self-assessment of experience 
while in the class(es); and a 6-question section relating to use of available resources used 
while in the class(es).   Both the CUSE and VIES surveys were reviewed and minimal 
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wording modernization occurred, with the CUSE instrument, as necessary, but retained 
the intent of the original question. An example of a question update is available in Table 
3.1. 
Table 3.1 Sample of CUSE survey question update 
 
CUSE:  
DOS-based computer packages don’t 
cause many problems for me 
Instrument Used: 
Computer packages don’t cause many 
problems for me. 
 
All portions of the quantitative survey utilized a Likert scale for evaluating with the 
CUSE using a range from 1 – Strongly Disagree to 6 – Strongly Agree, and the remaining 
sections using a range from 1 – Strongly Disagree to 5 – Strongly Agree.  Sample 
questions from each survey section are found in Table 3.2. 
Table 3.2 Sample survey questions 
 
CUSE Sample 
Question 1:  
RQ1 / Input 
Most difficulties I encounter when using computers, I can usually 
deal with.  
strongly disagree  1   2 3 4 5 6  strongly agree 
CUSE Sample 
Question 2:  
RQ1 / Input 
I am very unsure of my abilities to use computers. (R) 
 
strongly disagree  1   2 3 4 5 6  strongly agree 
CUSE Sample 
Question 3:  
RQ1 / Input 
Using computers makes learning more interesting.  
 
strongly disagree  1   2 3 4 5 6  strongly agree 
CUSE Sample 
Question 4:  
RQ1 / Input 
Computer jargon baffles me. (R) 
 
strongly disagree  1   2 3 4 5 6  strongly agree 
VIES Sample 
Question 1: 
RQ2 / Input 
I don’t think working as a computer technology person would help 
me achieve my professional aspirations (R) 
strongly disagree  1   2 3 4 5 strongly agree 
VIES Sample 
Question 2: 
RQ2 / Input 
I find computer technology related jobs very interesting 
 
strongly disagree  1   2 3 4 5 strongly agree 
VIES Sample 
Question 3: 
RQ2 / Input 
I feel I have a number of good qualities to be successful in the field 
of computer technology  
strongly disagree  1   2 3 4 5 strongly agree 
VIES Sample 
Question 4: 
RQ2 / Input 
I would certainly feel useless in a computer technology related job 
(R) 







RQ2 / Input 
I feel like I can contribute to the class 
 






When you need help with class material, where do you go for help? 
The tutors for the department  
 
strongly disagree  1   2 3 4 5 strongly agree 
 
The quantitative survey was used to determine if there is a correlation between 
level of self-efficacy in using computers, perception of the computing profession, self-
reflection of their time while enrolled in the class, and/or their participation in academic 
and support activities.  
The qualitative portion of the research involved interviews that were offered to the 
twenty-six females that completed the initial survey. Of those twenty-six, there were five 
that agreed to an interview, with four providing a complete interview. The four that 
completed the interviews represented the four quadrants. (Table 3.3) 
Table 3.3 Quadrant expanded definition 
 
Q2: High self-efficacy in 
relation to using 
computers/Low perception of 
the computing field. 
 
Q2 Interviewee, “Sally,” is a 
18 – 24-year-old female 
without a family member in 
the computer field. 
Q1: High self-efficacy in 
relation to using 
computers/High perception of 
the computing field. 
 
Q1 Interviewee, “Olive,” is a 
36 – 45-year-old female with 
a family member in the 
computer field 
Q3: Low self-efficacy in 
relation to using 
computers/Low perception of 
the computing field. 
 
Q3 Interviewee, “Tess,” is a 
36 – 45-year-old female 
without a family member in 
the computer field. 
Q4: Low self-efficacy in 
relation to using 
computers/High perception of 
the computing field. 
 
Q4 Interviewee, “Rose,” is a 
18 – 24-year-old female 
without a family member in 




Questions were asked about changes in self-efficacy while enrolled in the class, 
who or what has played a role in the perception of the computing profession, and their 
level of participation in academic support services. The responses were recorded though 
only 2 were of quality to provide complete transcripts. The other two experienced 
connectivity issues and were supplemented by notes taken by the researcher during the 
interviews.  
3.4 Role of the Researcher 
During the Qualitative research, the role of the interviewer is to begin with a 
common set of questions asked to all participants. Using Astin’s Student Involvement 
Theory (1989; 1999) and the Input-Environment-Outcome (I-E-O) Framework (1991), 
we explored what the student brings with them, their perceptions of environment, and 
gauged what, if any, impact they had on the persistence in the class. Personal factors 
including experiences are the primary factors that drove many of the responses in the 
interviews and helped to define the qualitative coding.  
3.5 Analysis 
In order to address the research questions, both quantitative and qualitative analysis 
were completed.   For the quantitative survey, reverse coding of data occurred as defined 
by intentional use of survey questions phrased in a negative manner. This use of reverse 
coding is often used to validate responses when needing to check for consistency in 
answers. Cronbach’s alpha was calculated with SPSS to confirm internal consistency in 
responses. The initial survey data was screened for outlier responses and then used to run 
26 
 
a bivariate correlation. A table was generated outline the mean values, standard 
deviations, and range of scores for each variable. This has been done for the entire 
population as well as for just the female respondents. Tables and/or figures will be used 
to display the results of the quantitative data analysis and the interpretation from running 
a Bivariate Correlation Analysis, due to the small sample size, and used the Pearson 
Correlation to assess whether there is a relationship between the four sections of the 
survey. A report will be given to whether the data led to any conclusions and, if they did, 
to what level of reliability is the data. The results will also talk about inferences or 
conclusions that can be drawn from the study.  
Using the coded survey data, self-efficacy (questions 4 – 34) and perception 
(questions 35 – 56) scores were calculated using the sum of the responses for each 
category. Using the mean value for the female scores will be used as coordinates that will 
be plotted using a quadrant system (Table 3.4). 







The qualitative data coding used inductive analysis to code. Though the existing 
research regarding Astin’s Theory of Student Involvement (1989; 1999) shows that there 
is a correlation between being an active participant, while transcribing I did not see 
mention of the expected codes such as participate, use, and group. The use of inductive 
Q2: High self-efficacy in 
relation to using 
computers/Low perception of 
the computing field. 
Q1: High self-efficacy in 
relation to using 
computers/High perception of 
the computing field. 
Q3: Low self-efficacy in 
relation to using 
computers/Low perception of 
the computing field. 
Q4: Low self-efficacy in 
relation to using 
computers/High perception of 
the computing field. 
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analysis was used to identify the appropriate codes, I first transcribed the interviews and 
noted themes during this step of the process. Then using Taguette (Rampin, 2021), a free 
and open-source qualitative research tool, transcripts were uploaded and after several 
readings of the text, tags were identified, the transcripts were coded, and data exported 
for review and identifying themes. Discussion of the themes will include reference to the 
quadrants used to define the level of self-efficacy and perception.  
3.6 Survey Strategies 
 Several sources were used in the research and development of the survey 
instrument, though ultimately the survey was created using two existing and validated 
surveys. Regarding the design for data collection, the survey will utilize a Likert scale for 
items 4 – 58 (Liedke, 2019), as it is a well-known method for surveying and is easy to use 
for those being surveyed.  
Doolan’s survey (2014) concentrated on upper division university students in 
Ireland, but utilized questions that were similar and relevant, with minor adjustments, to 
mirror the audience of lower division courses. Doolan’s study found that the age of 
introduction to technology was similar for both girls and boys, with the average age of 
exposure being seven for boys and eight for girls. Additionally, third-level (junior) 
computer science female students self-reported a higher level of proficiency in the subject 
than the males surveyed and both genders felt being smart was the leading characteristic 
associated with a computing career Doolan (2014). found that the characteristics most 
associated with a computing career, by both males and females, were being smart, 
knowledgeable, and geeky/nerdy and the top skills required for computer scientists were 
creative thinking, problem solving, and being logically minded. The lowest ranking 
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characteristics, for both genders, were being unapproachable, however, require skills for 
the field showed that females chose being outgoing as least necessary and males chose 
business skills. It is interesting that males listed business skills as least important, though 
it is likely due to the association of computer science being the actual skill of 
programming rather than business. Doolan discussed the limitations of the research being 
the lack of random sampling due to the number of schools polled and being limited to 
students that were finalizing their education. Doolan’s work was part of a dissertation and 
did not provide peer reviewed reliability or validity information.  
Garner’s (2013) study concentrated on the retention of students in computer science 
programs. Gardner’s results showed that students did express an interest in the computing 
field, but when shown a stereotype image their interest decreased. After presenting the 
material in a more creative manner, females considering a computing major had risen 
from 33% to 55%. Males and females who expressed an interest in computing both cited 
their top reasons for picking a computing major as enjoying working with computers, 
computer science providing good financial opportunities, and the computing field 
offering diverse and broad opportunities. Males and females were similar in their reasons 
for not pursuing a computing major, with the exceptions of women ranking their interest 
in computer games much lower than males and males ranking their interest in helping 
people or society noticeably lower than females. Both are consistent with research 
(Garner, 2013; Fessenden, 2014; Luxton-Reilly, 2016) and are likely partly due to 
stereotypes. Garner’s work was part of a thesis and did not provide peer reviewed 
reliability or validity information.  
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Cassidy and Eachus (2002) developed the computer user self-efficacy (CUSE) 
scale to study the relationship between self-efficacy, gender, and the experience level of 
computers. The objective of this study was to “develop and validate a scale to measure 
computer user self-efficacy” (Cassidy & Eachus, 2002, p. 145). This scale would be used 
to identify those that might struggle with learning that involves computers. The research 
validated earlier research which shows that having used, or owned, a computer or having 
experience with computer application programs increase the level of computer self-
efficacy reported (Hill, Smith, & Mann, 1987; Torkzadeh & Koufteros, 1994). The scale 
developed would result in a score based on questions relating to a self-assessment of 
experience with computers and computer applications and on a series of questions asking 
their perspective on statements about computers. The series of questions would 
incorporate positively worded questions, scored 1 – 6 where 6 is the strongest level, and 
negatively worded questions, scored 1 – 6 where 1 is the strongest level. After the survey 
is completed, the score for all questions would be totaled to find a self-efficacy score.  
The higher the score, the higher the self-efficacy in computers. The objective to create 
valid way to measure computer user self-efficacy was seen as successful with the creation 
of CUSE, a 30-question survey that resulted in a Cronbach’s Alpha internal consistency 
score of α = 0.97 and external validity score of r = 0.86.   In addition to the validation of 
the instrument, the survey correlated with research that showed that owning a computer is 
significantly associated with a high level of self-efficacy (Hill, Smith, & Mann, 1987; 
Torkzadeh & Koufteros, 1994). The CUSE survey is used as the self-efficacy section this 
research project. Because of the age of the Cassidy and Eachus’ study, one question that 
asked about “DOS-based computer packages” (2002, p. 148) was changed to the more 
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generic “Computer packages” to reflect current computer terminology. The remainder of 
the questions are still applicable and appropriate for this research study.  
Galpin and Sanders (2007) studied the knowledge level of first year Computer 
Science students on the topic of what computer science is and what they knew about the 
profession of computer science. What they found is that the students in the courses at the 
University of the Witwatersrand, in Johannesburg, South Africa, did increase their 
knowledge, if only slightly, about the field of computer science, but there was no change 
about their perception of the profession. Galpin and Sanders found that students 
identified computing jobs as those relating to system analysis, designing programs, and 
creating databases and few chose writing computer games, technical 
writing/documentation, or working with application software. This is a common issue 
with computing classes beyond the first class, in that many times the topic of the class 
does not lend exploration of use for the material learned. Galpin and Sanders findings 
mirrored similar earlier research by Herbert (2000) in that students had little 
understanding of the field of computer science nor the jobs that were available in the 
field. Galpin and Sanders used McNemar’s test and the binomial sign test to assess 
significant changes. The results showed that student’s attitudes toward computing and 
perceptions of the field were resistant to change. The survey analysis showed several 
significant differences in the proportion of students switching opinion (at the 0.5 level). 
Females expressed better understanding of what Computer Science involves, males 
reported seeing less of a connection between Computer Science and mathematics, and 
both genders reported that working with computers would be boring and that Computer 
Science was not interesting because it does not directly involve people. The survey 
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questions used in this survey are similar to some of the field perception questions in the 
proposed study; however, another survey was selected as it is better reflecting the intent 
of this research study.  
Appianing and Van Eck (2015) developed an instrument - Value, Interest, and 
Expectations for Success (VIES) – to measure the perceptions of the computer 
technology field by college students. The study supported research that female college 
students have less interest in computing fields than males (Klawe, Whitney, & Simard, 
2009; Meszaros, Lee, & Laughlin, 2007; Singh, Allen, Scheckler, & Darlington, 2007; 
Thomas & Allen, 2006) and that females are less likely to pursue a computer related 
program because there is little connection with social interaction (Anderson, Lankshear, 
Timms, & Courtney, 2008; Harris, Kruck, Cushman, & Anderson, 2009; Howe, 
Berenson, & Vouk, 2007; Papastergiou, 2008; Thomas & Allen, 2006; Zarrett & 
Malanchuk, 2005). Appianing and Van Eck agree with research (Laosethakul & 
Leingpibul, 2010) that emphasizing the value and expectations of the computing 
technology profession are the best predictor of will likely increase the number of females 
majoring in computing programs. Correlation between value and expectations for success 
and for expectations for success and interest in a degree in computing technology were 
deemed moderate and thus less predictive though still valid predictors. Cronbach’s alpha 
was used for internal consistency of the VIES scales with value of the computing 
technology field having a score of α = 0.87, interest in a degree in computer technology 
at α = 0.90, and α = 0.89 (Appianing & Van Eck, 2015) for expectations of success in a 
computer technology field. All three scales, value, interest, and expectation had a high 
level of internal consistency and positive construct correlations between the subscales 
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(between value and interest, value, and expectations, and between success and 
interest).This survey will be used, without changes, in the current research project to 
measure the perception of computing.  
3.7 Research Question to Survey Mapping 
The study is guided by the following research questions that will concentrate on 
self-efficacy and belonging, involvement in academic and social opportunities, and the 
perception of the computing field (Table 3.5). 
Table 3.5 Mapping of research question to survey questions 
Question # Background RQ1 RQ2 RQ3 Interview* 
1 - 3 X 
X 
    
4 - 34  X   X 
35 - 56   X  X 
57 - 58    X X 
*Interview refers to the follow-up interview that female students, only, would participate 
in.   
 
RQ1.  In what ways does self-efficacy impact female community college 
students’ successful completion of computer courses? The variables for RQ1 will be 
measured by their cumulative self-efficacy score via the CUSE survey (Cassidy & 
Eachus, 2002). Participants in the CUSE survey will respond on a scale from strongly 
disagree (1) to strongly agree (6). The connection to Astin’s Student Involvement theory 
and the I-E-O Framework (1984; 1991; 1999), comes from all questions in this category 
measuring the Input (I) in the model. Interview questions will ask about confidence level 
with computers, in relation to their success in the class. This may include how 
performance in the class impacted their self-efficacy level.  
RQ2. How does the perception of the computing field impact females’ 
successful completion of a computer course? The variables for RQ2 will be measured 
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by the student’s perception of the field of computing using their cumulative score on the 
VIES survey (Appianing and Van Eck, 2005) and the cumulative score on questions 
relating to their self-assessment of class understanding. Participants in the VIES and 
Class Understanding survey questions will respond on a scale from strongly disagree (1) 
to strongly agree (5). Concerning Astin’s Student Involvement theory and the I-E-O 
Framework (1989; 1991; 1999), all questions in this category are measuring both Input 
and Environment levels of the student. The purpose of these questions is to gauge how 
perceptions of those in the field impact their decision to persist in the course and beyond. 
This set of questions will contribute to the Input (I) and Environment (E) nodes of Astin’s 
model as it will reflect their agreement about statements relating to the perceptions of the 
field of computing based on perceptions coming into the field and any changes that may 
have occurred because of the college environment. Interview questions will ask about 
what role models they may have that helped to form their perception of the computing 
field.  
RQ3.  How can participation in academic support and program social 
opportunities impact females’ successful completion of a computer course? The 
variables for RQ3 will be measured by the student success in the class, defined as earning 
a C or better, and the participation level of the student in support activities.  In regard to 
Astin’s Student Involvement theory (1984; 1999), all questions in this category are 
measuring the Environment (E) in the Framework model (1991). This includes 
participation in the class, in academic advising, tutoring, and student groups. Responses 
will be on a scale from strongly disagree (1) to strongly agree (5). The intent of this set of 
questions is to gauge the student’s participation level in academic support activities. 
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Interview questions will ask about support services including why they have or have not 
used the services and which they felt was most beneficial.  
The survey and research questions will guide the Output (O) portion of Astin’s 
Framework model (1991) in understanding how the success, and ultimately completion of 
the course, is impacted by self-efficacy, understanding of the field, and involvement in 
academic advising, tutoring, and peer involvement.  
In relation to Astin’s theory of Student Involvement (1984; 1999) and the I-E-O 















Figure 3.1 Astin's theory of student involvement (1984; 1999) and the I-E-O framework 
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CHAPTER 4: PRESENTATION OF RESEARCH 
4.1 Overview 
This chapter will include the results of the mixed methods research that includes a 
quantitative survey, the findings from the qualitative study, and how they work together 
to reveal the findings of the research. The quantitative results are examined using SPSS 
and will be broken down into four sections: Self-Efficacy, Perception, Course Material 
Understanding and Participation, and Resource Use. Scores from the Self-Efficacy and 
Perception sections were each totaled and recorded for each participant. Qualitative data 
was derived from interviewing female participants from each quadrant. The results from 
both quantitative and qualitative studies will be used to answer the research questions.  
4.2 Background of Participants 
Participants in this study are enrolled in CIT 111 and/or CIT 120 at Bluegrass 
Community and Technical College in Lexington, KY. Descriptive statistics for the 
participants (Table 4.1) provides the basic demographic information requested in the 
survey.  
Table 4. 1 Participant descriptive statistics 
 
N Minimum Maximum Mean 
Std. 
Deviation 
What gender do you 
identify with? 
87 0 1 0.30 0.460 
My age is: 87 1 4 1.92 1.003 
Do you have a family 
member that works in 
the computing field? 
86 0 1 0.30 0.462 




Expanding on the results, regarding gender, 1 = females and 0 = males, with 70% 
of recipients being male. The option was available to indicate that a participant identified 
with neither male nor female, however there were zero participants indicating as such so 
it was eliminated from the statistical reports. For age, 0 = under 18, 1 = 18 – 25, 2 = 26 – 
35, 3 = 36 – 45, 4 = 46 and over. (Table 4.2) Because I did not seek approval for 
including participants under 18 the survey, the 1 person who attempted to complete the 
survey was not able to respond to the survey, so that demographic was eliminated from 
the statistical reports.  
Table 4. 2 Participant age distribution 
 
Age Range Number in range 
18 – 25 39 
26 – 35 24 
36 – 45 16 
46 and over 8 
4.3 Quantitative Data Analysis 
In the first phase of the study, quantitative survey data was collected, designed to 
measure the individual’s self-efficacy in computing, their perception of computing, their 
self-assessment of course material, and their use of student success resources while 
taking the course. This section will discuss the quantitative survey results and will be 
followed by the quantitative data analysis procedures. This chapter will present the 
descriptive and scale frequency analysis for each set of survey questions, which will 
include the number of responses, mean and standard deviations of questions, noting that 




Table 4.3 Question set Likert-scale 
 
 Question set Linkert Scale 
Self-Efficacy of 
Computing Skills 
(Cassidy & Eachus, 2002) 
Questions: 4 – 34 {1:Strongly Disagree, 2:Disagree, 
3:Somewhat Disagree, 4:Somewhat 
Agree, 5:Agree, 6:Strongly Agree} 
Perception of Computing 
(Appianing and Van Eck, 
2015) 
Questions: 35 - 56 {1:Strongly Disagree, 2:Disagree, 
3:Neither Agree or Disagree, 




Question: 57 {1:Strongly Disagree, 2:Disagree, 
3:Neither Agree or Disagree, 
4:Agree, 5:Strongly Agree} 
Use of Resources Question: 58 {1:Never, 2:Once a Semester, 
3:Once a Month, 4:Once a Week, 
5:Every Day} 
 
Self-Efficacy. The question set used to assess the self-efficacy in relation to 
computer ability is developed using the Computer User Self-Efficacy (CUSE) assessment 
developed by Cassidy & Eachus (2002). Questions were scored based on whether they 
were phrased in a positive or negative voice, with negatively voiced questions being 
reverse coded - denoted by an R in Table 4.4. After the coding, answers were totaled 
resulting in a CUSE score. The higher the score, on a scale of 1 – 6, indicates a high level 
of self-efficacy in using computers.  
Table 4.4 Self-efficacy by gender 
 
 0 – Male 
Mean Score 
(n = 61) 
1 – Female 
Mean Score 
(n = 26) 
Difference 
(M - F) 
Overall  
Mean Score 
Most difficulties I encounter when 
using computers, I can usually 
deal with. 
4.7 4.4 0.3 4.6 
I find working with computers 
very easy. 
4.7 4.5 0.2 4.6 
I am very unsure of my abilities to 
use computers. (R) 
4.9 4.7 0.2 4.8 
I seem to have difficulties with 
most of the packages I have tried 
to use. (R) 
5.1 5.2 -0.1 5.2 
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Computers frighten me. (R) 5.6 5.8 -0.2 5.7 
I enjoy working with computers. 5.5 5.2 0.3 5.4 
I find that computers get in the 
way of learning. (R) 
5.5 5.3 0.2 5.4 
Computer packages don’t cause 
many problems for me. 
4.4 4.4 0.0 4.4 
Computers make me much more 
productive. 
5.0 5.2 -0.2 5.0 
I often have difficulties when 
trying to learn how to use a new 
computer package. (R) 
4.6 5.0 -0.4 4.7 
Most of the computer packages I 
have had experience with, have 
been easy to use. 
4.5 5.0 -0.5 4.6 
I am very confident in my abilities 
to make use of computers. 
5.1 5.1 0.0 5.1 
I find it difficult to get computers 
to do what I want them to. (R) 
5.2 5.0 0.2 5.1 
At times I find working with 
computers very confusing. (R) 
4.6 5.0 -0.4 4.7 
I would rather that we did not 
have to learn how to use 
computers. (R) 
5.7 5.7 0.0 5.7 
I usually find it easy to learn how 
to use a new software package. 
4.5 4.7 -0.2 4.6 
I seem to waste a lot of time 
struggling with computers. (R) 5.2 5.4 -0.2 5.2 
Using computers makes learning 
more interesting. 
5.2 4.9 0.3 5.1 
I always seem to have problems 
when trying to use computers. (R) 
5.3 5.4 -0.1 5.4 
Some computer packages 
definitely make learning easier. 
4.8 5.1 -0.2 4.9 
Computer jargon baffles me. (R) 4.6 4.7 -0.1 4.7 
Computers are far too 
complicated for me. (R) 5.2 5.4 -0.2 5.3 
Using computers is something I 
rarely enjoy. (R) 5.5 5.6 -0.1 5.6 
Computers are good aids to 
learning. 5.4 5.7 -0.3 5.4 
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Sometimes, when using a 
computer, things seem to happen 
and I don’t know why. (R) 
4.9 5.0 -0.1 4.9 
As far as computers go, I don’t 
consider myself to be very 
competent. (R) 
5.1 4.9 0.2 5.1 
Computers help me to save a lot 
of time. 5.1 5.4 -0.3 5.2 
I find working with computers 
very frustrating. (R) 5.1 5.4 -0.3 5.2 
I consider myself to be a skilled 
computer user. 4.5 4.3 0.2 4.4 
When using computers I worry 
that I might press the wrong 
button and damage it. (R) 
5.5 5.7 -0.2 5.6 
 
 None of the self-efficacy survey questions produced an overall mean score that 
would fall below 4.0 (Table 4.4). Two questions, “Computer packages don’t cause many 
problems for me” and “I consider myself to be a skilled computer user” both had the 
lowest mean scores of 4.4. “Computers frighten me. (R)” and “I would rather that we did 
not have to learn how to use computers. (R)” both had high mean scores of 5.7.  The 
mean score for the reverse coded questions (n = 17) was 5.2 and those standard coded (n 
= 13) was 4.9.  There were two categories that had a 0.4 or higher mean difference 
between the scores for males and females. The questions, “I often have difficulties when 
trying to learn how to use a new computer package (R),” “Most of the computer packages 
I have had experience with, have been easy to use,” and “At times I find working with 
computers very confusing (R),” all had a higher mean score for the females.  For scores 
with a difference of 0.3 or lower, nine questions showed males ranking a higher mean 
score and fifteen questions showed females ranking a higher mean score. There were only 
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two questions that had equal mean scores, “Computer packages don’t cause many 
problems for me” and “I am very confident in my abilities to make use of computers.” 
Descriptive statistics for Self-efficacy questions were conducted using the totaled 
score for each survey participant and broken down by gender (Table 4.5). The Females 
had a higher mean score (F: 156.35, M: 153.15) meaning that, overall, they had a higher 
sense of self-efficacy than their male counterparts in their ability to use computers and 
technology. A t-test was chosen due to the small sample size (Statistics Solutions, 2021). 
(A t-test was run comparing male and female scores and after using Levene’s Test for 
Equality of Variances confirmed that the value is not significant at the 0.05, or less, level 
(sig. = 0.762) thus there is no violation and the assumption of equality of variances is 
intact. There was no significant difference according to the t-test, with a p > 0.005, and 
the null hypothesis would be accepted and thus no difference between the two groups (p 
= 0.504, t = -0.672) (Table 4.6). 
Table 4.5 Descriptive statistics for self-efficacy by gender 
 
 What gender 
do you identify 





Male only 61 153.15 20.071 2.570 





Table 4.6 t-test statistics for self-efficacy by gender 
 
 
Levene's Test for 
Equality of Variances t-test for Equality of Means 










-.660 45.485 .513 
 
Perception of Computing. The question set used to assess the perception of 
computers, computing field, and technology and is developed using the Value, Interests, 
and Expectations for Success (VIES) assessment developed by Appianing and Van Eck 
(2015). Questions were scored based on whether they were phrased in a positive or 
negative voice, with negatively voiced questions being reverse coded. After the coding, 
answers were totaled resulting in a VIES score. The higher the score, on a scale of 1 – 5, 
indicates a more positive perception of the computing field (Table 4.7). 
Table 4.7 Perception by gender 
 
 0 – Male 
Mean Score 
(n = 61) 
1 – Female 
Mean Score 
(n = 26) 
Difference 




Working in a computer 
technology field would be a 
waste of my time. (R) 
4.7 4.7 0 4.7 
I would take a course in 
computer technology even if 
it were not required. 
4.3 3.8 0.5 4.2 
I find computer technology 
related jobs very interesting. 




I don’t think working as a 
computer technology person 
would help me achieve my 
professional aspirations. (R) 
4.5 4.4 0.1 4.5 
Computer technology is an 
important field to me. 
4.5 4.2 0.3 4.4 
I would enjoy working in a 
computer technology field. 
4.6 4.1 0.5 4.4 
I would rather do something 
else than take on a computer 
technology job. (R) 
4.4 4.0 0.4 4.3 
I am not interested in a 
degree in computer 
technology (R) 
4.6 3.9 0.7 4.4 
Computer technology would 
be a good college major for 
me. 
4.4 4.0 0.4 4.3 
Computer technology 
classes are boring. (R) 
4.2 4.1 0.3 4.2 
Being in a computer 
technology class would be 
fun for me. 
4.3 4.2 0.1 4.3 
The idea of being in a 
computer technology class 
excites me. 
4.3 4.1 0.2 4.3 
I would enjoy taking 
computer technology 
courses. 
4.3 4.1 0.2 4.3 
I dislike computer 
technology courses. (R) 
4.6 4.3 0.3 4.5 
I feel I have what it takes to 
succeed as a computer 
technology professional. 
4.2 4.0 0.2 4.2 
I would certainly feel 
useless in a computer 
technology related job. (R) 
4.4 4.3 0.1 4.4 
I feel I have a number of 
good qualities to be 
successful in the field of 
computer technology. 
4.3 4.2 0.1 4.2 
I don’t think I can make an 
impact if I take on a 
computer job. (R) 




I feel I would have 
something to be proud of as 
a computer technology 
practitioner. 
4.4 4.2 0.2 4.3 
I don’t think I will succeed 
in the computer technology 
field. (R) 
4.3 4.2 0.1 4.3 
I would be able to succeed 
in a computer technology 
field as well as most other 
people. 
4.1 3.8 0.3 4.0 
I do not think I can achieve 
anything meaningful as a 
computer technology 
professional. (R) 
4.5 4.3 0.2 4.5 
 
The mean scores of the perception question set resulted in an overall positive 
perception of the field of computing. A positive score was interpreted based on the 
neutral score being a 3 and the fact that no question answered had an overall mean score 
of less than 4 (Table 4.7). Male participants had a higher average mean score (F: 4.2, M: 
4.4) and had an equal or higher score on every question in the perception survey.  The 
question with the lowest median score is “I would be able to succeed in a computer 
technology field as well as most other people” and the highest score belonging to 
“Working in a computer technology field would be a waste of my time. (R).”  There were 
two questions that were equal in average mean score for male and female participants, 
“Working in a computer technology field would be a waste of my time (R)” and “I don’t 
think I can make an impact if I take on a computer job. (R)” Much like the first question 
set, the question with the reverse coding received the strongest opinion and a question 
with a positive wording received the lowest score. 
Descriptive statistics for perceptions of computing was conducted using the 
totaled score for each survey participant and broken down by gender (Table 4.8). The 
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Females had a lower mean score (F: 91.35, M: 96.85) meaning that, overall, they had a 
less positive perception of computing than their male counterparts. A t-test was run 
comparing male and female scores and after using Levene’s Test for Equality of 
Variances confirmed that the value is significant at the 0.05, or less, level (sig. = 0.005) 
thus there is a violation and the assumption of equality of variances is not intact. And we 
can see with the mean scores in Table 4.9 that male participants had an overall higher 
perception of computers and technology.  There was no significant difference according 
to the t-test, with a p > 0.005, and the null hypothesis would be accepted and thus no 
difference between the two groups (p = 0.201, t = 1.303) (Table 4.9). 
Table 4. 8 Descriptive statistics for perception by gender 
 
 What gender do you 





Perception Male only 61 96.85 13.731 1.758 
Female only 26 91.35 19.596 3.843 
 
Table 4. 9 t-test for perception by gender 
 
 
Levene's Test for 
Equality of Variances t-test for Equality of Means 











1.303 35.903 .201 
 
Course Understanding. This question set was self-developed and meant to be a 
self-assessment of course material understanding. Questions were scored based on their 
understanding of the course material and experience in the class. The higher the score 
indicates a higher level of course involvement and understanding. (Table 4.10) 
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Table 4. 10 Course understanding by gender 
 
 0 – Male 
Mean Score 
(n = 61) 
1 – Female 
Mean Score 
(n = 26) 
Difference 
(M - F) 
Overall  
Mean Score 
I understand the material 
presented. 
3.9 4.0 -0.1 3.9 
I feel like I can contribute to 
the class discussion. 
3.9 3.8 0.1 3.9 
I feel supported when I have 
questions. 
4.4 4.2 0.2 4.3 
I have sought outside help 
frequently. 
3.0 2.8 0.2 2.9 
 
Though none of the questions were in the strong positive or negative range, it is 
worth noting that, overall students feel supported when they ask questions and do not 
seek outside help frequently (Table 4.10). Given that many of these classes were online 
or converted to online or Hyflex, due to COVID social distancing guidelines, this set of 
questions may be skewed a bit as many may have had to adjust to a new learning mode 
during the semester. 
Descriptive statistics for this question set was conducted using the totaled score 
for each survey participant and broken down by gender (Table 4.11). The Females had a 
slightly lower mean score (F: 14.58, M: 15.18) meaning that, overall, they were less 
confident in their course understanding than their male counterparts A t-test was run 
comparing male and female scores and after using Levene’s Test for Equality of 
Variances confirmed that the value is not significant at the 0.05, or less, level (sig. = 
0.0.326) thus there is no violation and the assumption of equality of variances is intact.   
There was no significant difference according to the t-test, with a p > 0.005, and the null 
hypothesis would be accepted and thus no difference between the two groups (p = 0.291, 
t = 1.063) (Table 4.12). 
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Table 4.11 Descriptive statistics of course understanding by gender 
 
 What gender do you 







Male only 61 15.18 2.232 .286 
Female only 26 14.58 2.831 .555 
 
Table 4.12 t-test course understanding summary by gender 
 
 
Levene's Test for 
Equality of 
Variances t-test for Equality of Means 












.966 38.872 .340 
 
Use of Resources. This question set was self-developed and is used to assess the 
number of resources used and the frequency for which they were used. This question set 
was developed by the researcher. The higher the score indicates a higher use of resources 
available for students. This question set was very different than the others in that there 
appears to be little outreach for assistance even though the data show success rates of 
48% for CIT 120 and 61% for CIT 111 across all modes of instruction, where success is 
defined as earning a grade of C or better. While it was refreshing to see the highest 
resource, usage was emailing the instructor, the second spot belongs to asking someone 
familiar to assist.  With the available resources that are provided by the college, including 
24-hour online tutoring, in person subject specific tutoring, and office hours, students 
should not feel that the resources are not available. Though mentioned in Table 4.3 
above, below is a reminder of the Likert scales used for question responses.(Table 4.13).  
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Table 4.13 Resource Use Likert-scale 
 
Use of Resources Question: 58 {1:Never, 2:Once a Semester, 
3:Once a Month, 4:Once a Week, 
5:Every Day} 
 
Table 4.14 Resource Use by gender 
 
 0 – Male 
Mean Score 
(n = 61) 
1 – Female 
Mean Score 
(n = 26) 
Difference 
(M - F) 
Overall  
Mean Score 
I seek help from my 
instructor during office 
hours. 
1.8 2.0 -0.2 1.9 
I seek help from my 
instructor via email. 
2.8 2.9 -0.1 2.8 
I seek help from the tutors 
for the CIT department. 
1.2 1.3 -0.1 1.3 
I seek help from a tutor I 
pay personally. 
1.0 1.1 -0.1 1 
I seek help from another 
class member. 
1.8 1.4 0.4 1.7 
I seek help from a family 
member, friend, roommate, 
or coworker. 
2.3 2.3 0.0 2.3 
 
Descriptive statistics for the Use of Resources question set was conducted using 
the totaled score for each survey participant and broken down by gender (Table 4.14). 
The Females had a slightly higher, though negligible, mean score (F: 10.96, M: 10.85) 
meaning that, overall, they used the available resources more often than their male 
counterparts. Given the small sample size, a t-test was run comparing male and female 
scores and after using Levene’s Test for Equality of Variances confirmed that the value is 
significant at the 0.05, or less, level (sig. = 0.025) thus there is a violation and the 
assumption of equality of variances is not intact. And we can see with the mean scores in 
Table 4.15 that female participants had an overall higher use of resource, and while the 
means are not that different, the standard deviation is higher for females.  There was no 
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significant difference according to the t-test, with a p > 0.005, and the null hypothesis 
would be accepted and thus no difference between the two groups (p = 0.891, t = -0.138) 
(Table 4.16). 
Table 4.15 Descriptive statistics of resource use by gender 
 
 What gender do you 





Resources Male only 61 10.85 2.688 .344 
Female only 26 10.96 3.627 .711 
 
Table 4.16 t-test of resource use by gender 
 
 Levene's Test for 
Equality of 
Variances 
t-test for Equality of Means 







5.221 .025 -.155 85 .877 
Equal variances 
not assumed 
  -.138 37.226 .891 
 
4.4 Self-efficacy vs Perception 
Methods for defining quadrants. Answers on the self-efficacy, perception, and 
course material understanding sections of the survey were used to define coordinates for 
each participant on a scatterplot graph. The mean values of the female interviewees only 
were used to determine the axis values and define four quadrants – High Self-
Efficacy/High Perception, Low Self-Efficacy/Positive Perception, High Self-
Efficacy/Low Perception, Low Self-Efficacy/Low Perception. Once the baseline was 
determined, each survey participant’s score was adjusted by subtracting the determined 
mean score of the self-efficacy, 163.5, and perception scores, 102.75, from each survey 
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participant scores. These adjusted values were then used as coordinates and were plotted 
onto the chart in the appropriate quadrant (Figure 4.1). For example, if participant 1’s 
scores were CUSE = 167 and VIES = 101, the coordinates would be ([167-163.5 = 3.5], 
[101 – 102.75 = -1.75]) or (3.5, -1.75) placing them in Q4.  
This method allowed for a distribution of the entire population to be graphed based 
on the mean values of female interviewees. It was decided to use this method as the 
scores for the females were, overall, higher and using this method would allow for female 
participant coordinates to be distributed across the quadrants.  The interviewees are 
identified by “name” in their corresponding quadrant on the scatterplot.  The resulting 
graph would define four quadrants representing high/low self-efficacy vs high/low 
perception of computing (Figure 4.1).  
 



























Self-efficacy vs Perception Discussion. To understand whether any of the 
variables were correlated, a Bivariate Correlation was run using the Pearson Correlation 
Coefficient and a two-tailed test of significance using the four question set totals for all 
participants (Table 4.17), for just male participants (Table 4.20) and for just female 
participants (Table 4.21).  
Examining the results for all participants (Table 4.17), the strongest correlation is 
between Self-Efficacy and Perception.  There is a positive strong correlation between the 
two variables (r = .696, p <0.001 significance). With this correlation and significance, we 
reject the null hypothesis as there is a strong relationship between the level of self-efficacy 
that someone has in regard to computers and technology and their perception of the 
computing field.   











1 .696** .344** .018 
Sig. (2-tailed)  .000 .001 .872 
N 87 87 87 87 
Perception Pearson 
Correlation 
.696** 1 .399** .118 
Sig. (2-tailed) .000  .000 .278 





.344** .399** 1 .277** 
Sig. (2-tailed) .001 .000  .009 
N 87 87 87 87 
Resources Pearson 
Correlation 
.018 .118 .277** 1 
Sig. (2-tailed) .872 .278 .009  
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N 87 87 87 87 
**. Correlation is significant at the 0.01 level (2-tailed). 
 
Both Self-Efficacy and Perception have a positive correlation to Course Material 
Understanding. Both Self-Efficacy (r = 0.344, p = .001) and Perception (r = 0.399, 
p<0.001) correlate to Course Material Understanding, which means that we reject the null 
hypothesis that there is no connection between the understanding of course material and 
their level of self-efficacy toward computers and technology, and their perception of the 
computing field.  
Only Course Material Understanding appears to have a positive correlation with 
Resources (r = 0.277, p = .009). We can reject the null hypothesis in that there is a 
correlation of those using resources and their course material understanding, but it appears 
to be a weak positive correlation, which is likely due to the few respondents that indicated 
they used the available resources. We will fail to reject the null hypothesis of a correlation 
between Resources and both Self-Efficacy and Perception. Again, I believe the low number 
of respondents using the available resources may have skewed the results and it would be 
worth revisiting should the resource use increase by students in these classes.  
Reviewing the Cronbach’s Alpha scores (Table 4.18) for all categories and all 
participants, the low scores for the Use of Resources emphasizes that this will be the 
potential weak point in Astin’s Theory of Involvement and the I-E-O Framework.  
Table 4.18 Cronbach’s Alpha scores for all participants 
 
 Self-efficacy Perception Understanding Use of Resources  
Self-efficacy 1.000 .696 .344 .018 
Perception .696 1.000 .399 .118 
Understanding .344 .399 1.000 .277 




In addition, looking at the chart (Table 4.19) of the impact made by removing each 
category, again you will see that by removing the Use of Resources, you increase the 
reliability score that each variable is measuring. Removing Understanding appears to also 
increase the reliability of consistency, but as stated above there is little correlation between 
Understanding with Self-Efficacy or Perception, so it stands to reason that removing it 
would have an impact. 
Table 4.19 Cronbach’s Alpha scores for all participant if an item is deleted 
 




Use of Resources .651 
 
Examining the results for only male participants (Table 4.20), the strongest 
correlation, again, is between Self-Efficacy and Perception. There is a positive correlation 
between the two variables (r = 0.699, p <0.001). With this correlation and significance, we 
reject the null hypothesis as there is a strong relationship between the level of self-efficacy 





Table 4.20 Bivariate Correlation using the Pearson Correlation Coefficient for Male Only 
Participants 
 
As with the total participation population, Self-Efficacy (r = 0.274, p = .033) and 
Perception of computing (r = 0.455, p<0.001) have a positive correlation to Course 
Material Understanding. This means that we reject the null hypothesis that there is no 
connection between the understanding of course material and their level of self-efficacy of 
computers and technology, and their perception of the computing field.  
For male only participants, there is no correlation with Resources, and we will fail 









1 .699** .274* -.225 
Sig. (2-tailed)  .000 .033 .081 
N 61 61 61 61 
Perception Pearson 
Correlation 
.699** 1 .455** -.036 
Sig. (2-tailed) .000  .000 .781 





.274* .455** 1 .124 
Sig. (2-tailed) .033 .000  .341 
N 61 61 61 61 
Resources Pearson 
Correlation 
-.225 -.036 .124 1 
Sig. (2-tailed) .081 .781 .341  
N 61 61 61 61 
**. Correlation is significant at the 0.01 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 
a. What gender do you identify with? = Male only 
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available resources may have skewed the results and would be worth revisiting should the 
resource use increase by students in these classes.  
Results for only female participants (Table 4.21) similarly show the strongest 
correlation is between Self-Efficacy and Perception. There is a positive correlation between 
the two variables (r = 0.744, p <0.001). With this correlation and significance, we reject 
the null hypothesis as there is a strong relationship between the level of self-efficacy that 
someone has in regard to computers and technology and their perception of the computing 
field.   











1 .774** .508** .428* 
Sig. (2-tailed)  .000 .008 .029 
N 26 26 26 26 
Perception Pearson 
Correlation 
.774** 1 .301 .319 
Sig. (2-tailed) .000  .135 .112 





.508** .301 1 .501** 
Sig. (2-tailed) .008 .135  .009 
N 26 26 26 26 
Resources Pearson 
Correlation 
.428* .319 .501** 1 
Sig. (2-tailed) .029 .112 .009  
N 26 26 26 26 
**. Correlation is significant at the 0.01 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 
a. What gender do you identify with? = Female only 
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Self-Efficacy had a positive correlation to all other categories Perception (r = 0.744, 
p < 0.01) Course Material Understanding (r=0.508, p = 0.008), and Resources (r = 0.428, 
p = 0.029). This means that for females, self-efficacy has a positive correlation to the other 
variables being measured and that we reject the null hypothesis that there is no connection 
between Self-Efficacy, Course Material Understanding and the Use of Resources. Female 
Self-Efficacy scores are the only results that show a correlation with all other variables.     
We fail to reject the null hypothesis for all correlations between Perception of 
Computing, with the exception of Self-Efficacy.  Both Course Material Understanding ((r 
= 0.301, p = 0.135) and Resource Use (r = 0.319, p = 0.112) had no correlation meaning 
Perception of computing does not influence the females in these areas.  
For the female population, both Self-Efficacy and Course Material Understanding 
appear to have a correlation with Resource Use (r = 0.501, p = 0.009). We can reject the 
null hypothesis in that there is a correlation of those using resources and their course 
material understanding and in self-efficacy. It is a weak correlation which, again, it is likely 
due to the few respondents that indicated they used the available resources.  
We will fail to reject the null hypothesis of the correlation of Resources and 
Perception, only. Though I believe the low number of respondents using the available 
resources may have skewed the results it would be worth revisiting to see if the missing 
correlation persists with the females.  
4.5 Qualitative Data Analysis 
Explanatory sequential mixed methods design (Creswell, 2014) uses a two-phase 
approach in that the quantitative data is first collected and analyzed, followed by the 
collection and analysis of the qualitative data. The second phase of the study, qualitative 
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interview data, was designed to explore the results of the quantitative survey. This section 
will discuss the qualitative interview results and themes that were presented through the 
inductive coding process, to explore answers to the research questions. Interviews were 
held with participants from each of the four quadrants [Table 4.22] with the interview 
questions having a similar structure but framed based on their scores from the quantitative 
survey answers for each question. For example, while interviewing Olive, the first question 
asked would be “I see that you are <confident/less confident> about your computing skills, 
do you feel that your self-efficacy/confidence, in relation to your ability to use computers, 
has influenced your success in the class?”   
Table 4.22 Quadrant expanded definition 
 
Q2: High self-efficacy in 
relation to using 
computers/Low perception of 
the computing field. 
 
Q2 Interviewee, “Sally,” is a 
18 – 24 year old female 
without a family member in 
the computer field. 
Q1: High self-efficacy in 
relation to using 
computers/High perception of 
the computing field. 
 
Q1 Interviewee, “Olive,” is a 
36 – 45 year old female with 
a family member in the 
computer field 
Q3: Low self-efficacy in 
relation to using 
computers/Low perception of 
the computing field. 
 
Q3 Interviewee, “Tess,” is a 
36 – 45 year old female 
without a family member in 
the computer field. 
Q4: Low self-efficacy in 
relation to using 
computers/High perception of 
the computing field. 
 
Q4 Interviewee, “Rose,” is a 
18 – 24 year old female 
without a family member in 
the computer field. 
 
RQ1. Self-efficacy, or confidence, as a predictor of successfully completing 
the course. In Astin’s theory of Student Involvement (1984; 1999), self-efficacy, or 
confidence as it came out when coding the transcripts, is a major part of the Input portion 
of the model. Those interviewed all cited a sense of confidence when discussing 
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computers. Results from the quantitative surveys revealed that all scored above the mean, 
when all participants were factored in. While all spoke of coming in with confidence, the 
two that had particularly interesting insight were “Olive” (Q1) and “Tessa” (Q3). Both 
spoke of knowing at an early age that they enjoyed working with computers and that they 
want to pursue that as a profession. After taking a first semester of computer classes, 
“Olive” (Q1) was persuaded to change her degree intent to a healthcare related major, but 
quickly realized it was not where she wanted to be. The next semester she changed back 
to CIT, has persisted, and intending on continuing for a 4-year degree. “Tessa” (Q3) talks 
of being overconfident in her knowledge coming into the CIT 111 and CIT 120 courses 
and that she quickly learned that her propensity for perfectionism and the classes not 
being like classes she had taken in the past contributed to her failing the class. This took a 
hit on her confidence to enter the computing field and has decided to change her major. 
Interestingly, though, she still feels confident in her computing skills, just not in 
programming.  
RQ2. Perception does not necessarily impact the success in a computing class, 
but it is a factor in deciding if a student starts the program. Perception is also 
considered a piece of Input in Astin’s Theory of Student Involvement (1984; 1999). Each 
of the interviewees scored above the overall mean of the Perception survey question set 
score, but each also were very aware of the lack of females in the computer field. “Olive” 
(Q1) noted that being the only female in class reminded her of being the only female at 
home not in the healthcare industry, but rather choosing a computing/engineering field 
similar to the male members of her family, mentioning that “I wanted my own path.”  
“Tessa” (Q3) and “Rose” (Q4) both talked about how taking online classes helped to ignore 
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the fact that they were the only females in class. Perception did seem to play a factor when 
referring to the on-campus tutor. “Olive” (Q1) mentioned that it was encouraging to meet 
with our female tutor, while “Rose” (Q4) found herself having to explain concepts to the 
male tutor and leaving without assistance.  
RQ3. Academic resources could be the missing piece of the student success 
puzzle. Mentioned above, the experience with the tutor not only can make an impact on 
confidence, but it can influence future use of resources. A bad experience in the 
Involvement area of Astin’s Student Involvement model can have both a negative and 
positive result. The positive experience that “Olive” (Q1) had with the female tutor created 
a mentor experience for her, “It was encouraging that it was a female tutor”, and it made 
her feel comfortable to continue using the available resources. “Rose” (Q4), on the other 
hand, not only had a bad experience with the tutor, “I used the 24-hour tutoring and did not 
feel their skills were helpful,” it reinforced her perception of being alone in her educational 
journey. She did not return to the available academic resources, but rather turned to a 
colleague when assistance was needed. “Tessa” (Q3) struggled with contacting the 
instructor saying, “I communicated with my instructor via email but sometimes the 
response was delayed and too late.” She and “Sally” (Q2) both indicated that they were not 
aware of the additional resources, including online tutoring, were available until the end of 
the class and both felt it was too late for it to be of assistance. This is consistent with the 
findings of the quantitative portion of the research. The fact that Cronbach’s alpha scores 
corresponded with the findings from the interviews was important. Table 4.19 revealed that 
not only are the findings for Resource use unreliable, by removing that portion of the 
research, but the reliability of the other items also gets stronger. The reason this is important 
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is that it supports that the missing piece of Astin’s Student Involvement Theory and I-E-O 
Framework (1984;1991;1999) is the lack of involvement by the student to use the resources 
available. What was revealed by the interviews was that there are various reasons that 
students are not using resources, including lack of time, frustration with experiences, and 
lack of knowledge for what resources are available.  
4.6 Summary of Findings 
The findings from the mixed methods research using Astin’s Student Involvement 
Theory (1984; 1999) resulted in a few noted items, but most importantly, that the issue 
with student success in CIT 111 and 120 at Bluegrass Community and Technical College 
is possibly related to the lack of resource use by students in the classes. It was found that 
both Self-Efficacy and Perception are not only correlated but contribute to a student’s 
decision to enroll in the computing classes. We also found that while Course Material 
Understanding was correlated to Resource use, the lack of use of resources made the 
correlation very weak.  
 I will discuss further in Chapter 5: Discussion and Implications how Astin’s theory 
of Student Involvement has both proved that the Inputs of self-efficacy and perception are 
not tied to resource use, understanding of course material is. Also, I will explore that while 
there is indication that it takes high self-efficacy and a positive perception of computing to 
enter a program, it is not enough to improve the success rate of students in CIT 111 and 




CHAPTER 5: DISCUSSION, CONCLUSION, AND RECOMMENDATIONS 
5.1 Discussion 
The purpose of this study was to investigate the factors, including self-efficacy, 
perception, and involvement, impacted the success of women enrolled in computer 
programs. I focused on those enrolled in the known gateway courses, CIT 111 and CIT 
120, for the Computer & Information Technologies degree at Bluegrass Community and 
Technical College.  The success rate, defined as those completing with a C or better, is 
currently 48% for CIT 120 and 61% for CIT 111.  
 Through an explanatory mixed methods design (Creswell, 2014), and using 
Astin’s Student Involvement Theory (1989; 1999) and the Input-Environment-Outcome 
(I-E-O) Framework (1991), I was able to identify what may be the key factor to raising 
success rates for the gateway classes. Using the research questions that were developed 
with Astin’s Student Involvement theory in mind, I have examined how self-efficacy, 
perception, and participation can factor into the success of a student.  This research 
looked at each node of the chart (Figure 5.1) to examine if any one node could be 
contributing to the low success rates with the idea that if inputs (self-efficacy and 
perception of the computing field) and involvement are complete, that a student will have 















Figure 5.1 Astin's theory of student involvement (1984; 1999) and the I-E-O framework 
(Astin, 1991) as it should apply to this research study 
 
RQ1. In what ways does self-efficacy impact female community college 
students’ successful completion of computer courses? Self-efficacy level was 
determined by a set of survey questions that explored whether a student had a high level 
of confidence in their ability as it applies to computing.  The questions were based on the 
Computer User Self-Efficacy (CUSE) assessment developed by Cassidy & Eachus 
(2002). 
What this part of the survey revealed is that students who enter these courses 
come in with a healthy assessment of their own computing skills. With none of the 
overall, male, or female mean scores for each question falling below a score of 4, this 
indicates that all participants feel they are capable and are in the correct place by taking 
the CIT 120 and CIT 111 courses. While looking at the questions that participants 
responded to with the highest and lowest scores, I noticed that the two questions with the 
high mean score of 5.7 were both questions that required reverse coding due to the 
manner that the question was phrased.  This indicates to me that the participants felt 
strongly against the questions which were “Computers frighten me. (R)” and “I would 
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rather that we did not have to learn how to use computers. (R)” This seems reasonable 
given the high self-efficacy level and the fact that they are enrolled in core/gateway 
courses for the Computer & Information Technologies program. The two courses at the 
low end, 4.4, of the range were “Computer packages don’t cause many problems for me” 
and “I consider myself to be a skilled computer user.” I attribute the presence of the 
question referring to a computer package to the phrase being dated and that some 
students, particularly those 18 – 24, may be unfamiliar with the phrase as most are now 
referred to as a suite of software. Future use of this survey may want to take this into 
consideration to modernize the survey. 
Research did reveal that when looking at the female population only, there is a 
positive correlation between Self-Efficacy in relation to computers and technology and 
Perception of Computing, Class Material Understanding, and Resource Use. This was a 
significant find as this across the board correlation was not found when looking at the 
male only and all participant populations.   
In exploring the difference between responses of males and females, the mean 
score of females were higher than those of the males indicating that they have a higher 
sense of self-efficacy relating to their knowledge of computers and technology. Of those 
with the difference in mean score between males and females, two questions referred to 
computer packages, “I often have difficulties when trying to learn how to use a new 
computer package (R),” “Most of the computer packages I have had experience with, 
have been easy to use,” and the other being “At times I find working with computers very 
confusing (R).” Looking at the mean age of females reporting as a 2, which would be at 
the low end of 25 – 34 age range, and the mean age of males as a 1.5, which would be at 
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the middle of the 18 – 24 age range, it may be that the females may have been more 
familiar with the term computer package as it is now referred to as a software suite or a 
computer bundle.  
The fact that none of the questions had an overall mean score of lower than 4.0 and that 
the difference of the mean scores between males and females demonstrated that those 
who are enrolled in the gateway courses have the self-efficacy level that is needed to be 
successful. In addition, the low reliability of the t-test supports accepting the null 
hypothesis that there is no correlation between being male or female and their self-
efficacy scores when enrolled in CIT 120 or CIT 111. This is supported by Gebhardt, 
Thomson, Ainley, & Hillman’s (2020) study of the difference in computer and 
information literacy while exploring the self-efficacy of males and females using 
technology at the basic and advanced levels. The study showed that at the basic level 
females reported a slightly higher level of self-efficacy and that males showed a much 
higher level of self-efficacy in advanced tasks (Fraillon, Ainley, Schulz, & Gehardt, 
2014). The findings from this research would be consistent, at least with the basic level 
findings, as we are surveying students that are enrolled in the gateway core classes for the 
program. Self-efficacy was high across all participants, but also the success rates of the 
same students are low. There appears there is no impact of the of self-efficacy on success 
and is this is confirmed by interviews. Given there was found a positive correlation 
between the female population Self-Efficacy scores to all other scores, future research 
should include looking at the success rate broken down by males and females after efforts 
are made to encourage increased resource use. 
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RQ2. In what ways does perception of the computing field impact females’ 
successful completion of computer courses? The perception portion of the survey was a 
series of questions that centered around the participants view of the technology industry, 
those working in it, and whether they see a place in the field. The questions were 
developed using those in the Value, Interests, and Expectations for Success (VIES) 
assessment developed by Appianing and Van Eck (2015).  
Correlation values for the female population revealed that the only correlation 
between Perception of computing is with Self-efficacy. The research showed that for the 
female participants, Perception had little impact on whether students understood material 
or used available resources. When factoring in the entire population or just the males, we 
find that Perception does have a correlation to Course Material Understanding.  
The results from the survey were like the self-efficacy questions in that the overall 
mean score revealed a positive perception of the field of computing, with the scoring 
ranging from 1 – 5 and a mean score of 4 or higher on all questions in this section. 
Looking at the question with the lowest mean score, “I would be able to succeed in a 
computer technology field as well as most other people,” the highest score belonging to 
“Working in a computer technology field would be a waste of my time. (R),” and keeping 
in mind that the highest score was reverse coded, meaning that the participant was 
strongly disagreeing with the statement that working in technology is a waste of time, I 
find it interesting that the two are very similar but at different points in strength. Though 
there is a low positive score for all participants seeing themselves successful in the 
computer field, they do not feel it would be a waste of their time if they were there. With 
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a 0.7 score differential is worth noting as there is a lower confidence that all participants 
feel they could be successful in the field. 
As mentioned, the overall mean score indicates the perception is positive, but 
when we separate the female and male participants, we start seeing differences.  In every 
question, males scored their perception higher than the females. This is not to say that the 
female participants had a negative perception, but that they were not as high as the males 
and given the research around perceptions from Cheryan (2018), Biggers, Martinelli & 
Yilmaz (2008), and Lewis, Anderson, and Yasuhara (2016) it is not surprising that the 
perception of the field may be lower for the females. Two questions have a low scoring 
of 3.8 out of 5, which would fall in a neutral score range. The questions, “I would take a 
course in computer technology even if it were not required” and “I would be able to 
succeed in a computer technology field as well as most other people” were perceptions 
about themselves and not in the field in general. This is consistent with the research from 
ComputerScience.org (2021) who report “there is still a belief that STEM-related 
professions are narrow, impersonal, and unsuited for those who wish to work on a human 
level.” It may be that the scoring by females in this study have similar thoughts about 
computing when it comes to their self-perception of belonging or being interested in 
computers. While there was a notable difference that the males scored the perception of 
computing higher the null hypothesis was accepted as there was no statistically relevant 
correlation between gender and the perception of field of computing.  
The fact that the scores overall were positive for the perception of computers and 
technology is somewhat expected given the population. The participants are enrolled in 
the core classes, so it is likely predictable that most saw themselves in the field and being 
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successful. This is emphasized by the high mean score acknowledging that working in the 
field would not be a waste of time. 
Even though it is speculated that the students likely see themselves in the field 
due to the fact that they enrolled in the core computing program courses, it is notable that 
“Tessa” (Q3) and “Rose” (Q4) are both in quadrants reflective of a negative perception of 
computing field and in interviews mentioned that they take classes online.  “Tessa” (Q3) 
had taken in person classes but felt online was “a better fit” and “Rose” (Q4) didn’t let 
“others in the class impact my performance, but I am in an online class, so there wasn’t 
really a time when all students were together as in a class.”  Cheryan, Meltzoff, & Kim 
(2011, p. 1825) agree that “Changing the design of virtual learning environments may be 
a vehicle that universities can use to signal belonging to a wider net of students, and thus 
increase students’ likelihood of enrolling and succeeding in those classes.”  Master, 
Cheryan, & Meltzoff (2017) feel that using the same redesign methods of the physical 
classroom can offer a more inclusive classroom. This redesign can be the physical 
characteristics (Corbett & Hill, 2015) but can also involve redesigning assignments to be 
more inclusive and expand the view of the computing field (Khan and Luxton-Reilly, 
2016). 
The online environment has become increasingly popular, especially in meeting 
the needs of social distancing due to COVID restrictions. Both “Tessa” Q3 and “Rose” 
Q4 mentioned that they preferred online learning for their computing courses.  Though 
“Tessa” Q3 mentioned that she moved to online but “she felt the instructor did not 
respond completely online.”  She went on to explain that she felt with the online 
environment all information was posted and she could email if she had questions rather 
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than asking in class for further explanation. Dennon agreed with the idea that women 
sometimes move to online learning as it can be ”less intimidating and more accessible to 
women” (2020, para. 5). That said, Dennon continued by citing a study by Venable 
(2020) that found the number of students pursuing a computer and information sciences 
major was 38% male versus 7% female enrollment. Looking closer, that means that 18% 
of the enrollment in computer and information sciences programs are women and is 
actually lower than the 19% for BS (National Center for Women in Information 
Technology, 2018) and 23% for AS degrees (St. Rose & Hill, 2013).  As online class 
offerings continue to grow and improve, future exploration of this topic should be 
researched. Perception of computing was high across all participants, but, as discussed, 
the success rates of the same students are low, so it appears there is no impact of the of 
perception of computing on success and is reinforced and confirmed by interviews. 
RQ3. How can participation in academic support and program social 
opportunities impact females’ successful completion of a computer course? Course 
Material Understanding and Use of Resources questions provided interesting results in 
regard to the Student Involvement portion of Astin’s Student Involvement Model (1984; 
1999).  Though brief question sets, they proved to be most insightful for the study.  
Questions focusing on course material understanding were given to gain insight on 
the class, how the student perceived themselves in the class, if they felt they had support 
when they needed assistance, and whether they sought help outside of the class. 
Questions relating to the class and their experience as a student were scored neither 
strongly positive or negative, but rather were closer to having a low positive or neutral 
feeling in regard to their class involvement. One question of note, “I have sought outside 
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help frequently” showed males and females were very similar on the scoring of the 
question, with both having a low negative, 2.8, or neutral, 3.0, rating. This question 
provided foreshadowing to the Use of Resources question group, but the set of questions 
resulted in very little useful information and accepted the null hypothesis as there was no 
significant difference between the male and female respondents. 
Questions relating to the Use of Resources sought to understand what, if any, of the 
available resources are being used to assist with the class  Astin’s Involvement theory and 
I-E-O Framework (1984; 1991; 1999) refers to student involvement as to the amount of 
time that a student puts into the academic experience, in this case the resources refer to 
the class the participant is enrolled in and their use of the academic resources made 
available.  The involvement could be both physical or psychological and for the survey 
questions I concentrated on use of the resources, such as office hours, tutoring, or other 
assistance, that a student might use when seeking assistance for concepts that they are not 
understanding during class. The scores for this part of the survey were shockingly low, 
with none of the questions in the positive or neutral ranges. This meant that very few 
students made use of the resources made available. The highest score belonged to the 
category of seeking assistance from their instructor via email, Q2 in the chart (Figure 
5.2). The lowest overall score asks if the participant sought help from a tutor they paid 
personally. It is not a surprise that this is the lowest score given that the college provides 
on campus and 24-hour online tutoring access as part of paid tuition. In the past this has 




Figure 5.2 Resource use by question 
 
In Astin’s Involvement and I-E-O models (1984; 1991; 1999), the lack of 
resource use in combination with the poor success rate does support the theory that there 
is a correlation between being an active participant and retention and persistence rates, 
even though there is no significant difference between the male and female participant 
scores. Looking at the top 5 overall participant resource use scores (or number of total 
resources used), which fell into the range of scores between 14 – 18, it is notable that the 
Q1 (high self-efficacy, positive perception) participants used the most resources from 
multiple categories.  
Qualitative inquiry gave some insights into the use of resources. “Olive” (Q1) 
spoke of the value of tutoring and noted that “It was encouraging that it was a female 
tutor.”  This speaks to the importance of role models, not only in the classroom, but also 
in the resources area. Ericson and McKlin (2018) talk about the importance of role 
modeling early in the computing education experience as a key to retention and success 
of females in computing. Spieler, Mikats, Oats-Indruchova’, and Slany (2020) 
Office Hours Instructor Email Department
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recommends offering opportunities to active female computing students to become 
mentors/tutors for incoming female students as the “benefit far less from the learning 
process if they were paired with tutors who merely gave instructions, instead of 
collaboratively supporting their mentees, than the active girls paired with a mentor 
expressing a supportive tutoring style.”  Just as being paired with another female for 
tutoring can help to improve perceptions and increase the likelihood of using resources, 
the media has helped to increase perceptions with the increasing number of positive role 
models for females in the area of computing, technology, and STEM (Smith, Choueiti, 
Yao, Pieper, Lee, Choi, Tofan, 2017). 
5.2 Conclusion 
Astin’s theory of Student Involvement (1984; 1999) and the I-E-O framework 
(1991) is well defined and relies on the positive involvement in their education to predict 
success (Awadh, 2018). The lack of participation in resource use was likely the key factor 
in the statistical correlation results showing a statistically significant correlation (p = 
0.009) (Table 4.21) to resource use was course material understanding. While it should be 
expected that course material understanding would increase with the use of resources 
such as tutoring or office hours attendance, according to Astin’s model of Student 
Involvement, there should also be a correlation with self-efficacy and perception as they 
fall into the category of Inputs. Astin’s model would support the conclusion that even 
though there is a strong correlation between self-efficacy, perception, and course material 
understanding, the lack of correlation of all variables with use of resources directly 
impacts the success of the student in his model. Though the female only Bivariate 
Correlation (Table 4.21) further supported Astin’s Student Involvement theory and the I-
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E-O model, with a slightly higher resource use score and positive correlation between 
self-efficacy and all other variables, this is not the case for the participant population as a 
whole. When considering the current success rates for the courses and looking at the 
entire participant results, not all nodes of the model are supported, and consequently 
students are expected to less be successful (Figure 5.3). 
 
Figure 5.3 Astin's theory of student involvement (1984; 1999) and the I-E-O framework 
(Astin, 1991) as it applies to the findings of the research study relating to all participants 
5.3 Limitations 
The research did face limitations. Sample size was a concern given the know 
limitations of accessing females taking computing courses. With the percentage of 
females at community college completing a computing degree averaging at 23%, the pool 
of participants begins as a limitation.  
Lack of qualitative data is a limitation as related to the limited sample size. Given 
that the interviews were held with females completing the quantitative survey and 
agreeing to be interviewed, the available interview pool was very small. This was 
compounded by the impact of COVID.  
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COVID was a limitation for several reasons, including that it prevented the 
researcher from visiting classes in person to ask for participation and field any questions 
participants may have due to social distancing guidelines and remote work mandates. For 
the majority of the research time period courses were not requiring attendance and/or 
offering live lectures, so I relied on emails to potential participants.  In addition, survey, 
and outreach fatigue due to the increase in efforts by the college to make sure students 
felt supported throughout remote learning mandates likely contributed to the participants 
agreeing to an interview.  
Self-reported data is a limitation as your research is only as good as the data used. 
Relying on participants to self-report their self-efficacy and perceptions score may be 
influenced by an activity that day. Looking at the reported resource use, it could be 
accurate, or it could be inflated based on not wanting to report that they used resources at 
all.  
Although technology was imperative to the success of this research, it also created 
a limitation in that interviews were recorded using Microsoft Teams during the early 
introduction of mass use of the software. The heavy use due to COVID restrictions 
created a strain on the servers and resulted in inconsistent recording of interview sessions.   
5.4 Recommendations 
Looking forward there is much to be explored. This includes including dual credit 
or dual enrolled high school students in the survey, looking at how the courses are being 
taught and revisiting assignments to include culturally relevant examples and scenarios, 
encouraging students to seek out support by making use of the various available 
academic resources, and by including embedded tutoring in the available resources.  
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Expanding research to include Dual Credit or Dual Enrollment participants. 
This study merits revisiting and would benefit by expanding the study to include dual 
credit or dual enrolled high school students.  If we are to understand how persistence in 
the computer programs can be successful, we must look at the full scope of students and 
how students are introduced to the field. With the introduction of the Advanced 
Placement Computer Science Principles (AP CSP) exam, which provides college credit 
for successfully passing the exit exam, there has been an increase in the number and 
diversity of students interested early in the computer field (College Board, 2020). Since 
the introduction of the AP CSP course in 2016 – 2017 there has been an increase in the 
number of women and minorities that expressed interest in computer science or STEM 
career. “In 2020, 39,570 women took the AP CSP exam, nearly three times the number 
who tested in 2017.” (College Board, 2021) The AP CSP course is an introduction to the 
field of computer science and includes assignments that are project-based and encourage 
collaborative learning.  Using these strategies not only prepares students to seek out 
resources for support but teaches the students how to use such resources to support their 
learning. In a 2020 study, College Board (2020) reported that “AP CSP (students) are 
more than three times as likely (11.7 percentage points) to declare a computer science 
major,” and relates similarly to all students, “including female, Black, Hispanic, and first-
generation college students.”  In future efforts, I will work with area high schools that 
offer the AP CSP course to include their students in the survey and include the use of a 
pre- and post-survey to gauge a change in scores as the participant completes the course.   
Reviewing content to include culturally inclusive examples and assignments. 
Though the participants in my research largely had a positive perception of computing 
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and high self-efficacy in relation to computer use, the percentage of females completing 
this survey was 26 percent, which is higher than the, on average, 23 percentage of 
graduates of computing degrees at community colleges.  Looking at how the course is 
taught and even expanding the assignments to be more culturally inclusive has shown 
promise in efforts to increase the diversity of computer professionals. Shelton (2017) and 
Ashcraft, Eger, & Friend (2012) agree that computing education has used assignment that 
focused on general or abstract examples rather than focusing on how the technology can 
be used to address everyday challenges and provide solutions.   By continuing to use 
examples that are abstract, the perception of work in the computing field as “lonely, 
isolated, machine-focused set of tasks” (Ashcraft, Eger, & Friend, 2012, p.19) is not 
challenged. Khan and Luxton-Reilly suggest that “taking students’ values into 
consideration for structuring the content, practising socially relevant first day activities 
and creating meaningful assignments and resources” (2016, Discussion section, para. 1) 
will widen the appeal by creating relatable scenarios for which solutions are to be found 
through computing. Projects similar to those being led by ETR’s Jill Denner start earlier 
in the pipeline by working with K-8 students and their families to connect computer 
science and technology to prepare “them to be citizens who use CS for the social good” 
(Denner, 2019). 
Throughout the time of COVID-19 restrictions, we saw examples of STEM being 
used for social good, each having an important place in this historic time. What it has 
given educators in these fields is a multitude of examples to use in assignments to make 
the field relevant across all populations. The field of computing needs diversity if it is 
going to be successful in tackling the worlds challenges.  
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Use embedded tutoring to increase resource use. The use of resources was low 
for participants in this survey and, according to reports from the college, representative of 
use by students in the CIT program. Whether it is not connecting to the tutor, as “Rose” 
Q4 reported or not knowing what resources are available, as reported by “Sally” Q2 and 
“Tessa” Q3, the issue remains that students are not using the resources. “Olive” Q1 spoke 
of the importance of a connection to the tutor and “Rose” Q4 spoke of the tutor needing 
to be familiar with the material, using an embedded tutor would address these concerns 
and suggestions. An embedded tutor is someone who is placed in the class having either 
successfully completed the course or someone who has demonstrated that they are 
familiar with the content.  The benefits include the tutor knowing what content is being 
covered at the time help is requested, being a consistent source of help to students in a 
particular class and being able to work with the instructor to prepare for known 
challenges in course content. Students would be made aware of the availability of the 
embedded tutor from the beginning of the class, the embedded tutor reaches out to 
students regularly to offer assistance, and a sense of connection of familiarity would exist 
between students and the embedded tutor throughout the semester.  As part of the role, 
embedded tutors would offer additional resource information as needed by students in the 
class. This could include recommendations to visit the instructor, to attend a study 
strategy session, or even a recommendation to seek out assistance from a private tutor.   
Our college has used the embedded tutoring model for several semesters with 
classes identified as having a high impact on the rate of successfully completing a 
credential. The next phase of the embedded tutoring model would be to utilize the 
embedded tutors in gateway courses such as CIT 120 and CIT 111.  It is my goal to have 
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the embedded tutoring model connected to these courses. Should this occur, revisiting 
this study, continuing to use Astin’s theory of Student Involvement (1984; 1999) and the 
I-E-O framework (1991) would be a recommendation.  At that time, the comparison 
could be made between the participants in this study who had used the resources 






Quantitative Survey Instrument 
(Adapted from (Cassidy & Eachus, 2002; Appianing & Van Eck, 2015)) 
Students should answer the following questions to the best of their ability. 
Demographic –  
1. What gender do you identify with? 
o Male only 
o Female only 
o None of the above 
2. Select the class you are currently attending: 
o CIT 111 – Computer Hardware and Software 
o CIT 120 – Computational Thinking 
3. My age is: 
o Under 18 
o 18 to 25 
o 26 to 35 
o 36 to 45 
o 46 or over  
Self-assessment of computing abilities-  
Please select the number that indicates the strength of your agreement/disagreement 
with the statements using the 6-point scale shown below. There are no correct 
responses. 
 
4. Most difficulties I encounter when using computers, I can usually deal with.  
strongly disagree  1 2 3 4 5 6 strongly agree 
5. I find working with computers very easy.  
6. strongly disagree  1 2 3 4 5 6 strongly agree  
7. I am very unsure of my abilities to use computers.  
strongly disagree  1 2 3 4 5 6 strongly agree  
8. I seem to have difficulties with most of the packages I have tried to use. strongly 
disagree  1 2 3 4 5 6 strongly agree  
9. Computers frighten me.  
strongly disagree  1 2 3 4 5 6 strongly agree  
10. I enjoy working with computers.  
strongly disagree  1 2 3 4 5 6 strongly agree  
11. I find that computers get in the way of learning.  
strongly disagree  1 2 3 4 5 6 strongly agree  
12. Computer packages don’t cause many problems for me.  
strongly disagree  1 2 3 4 5 6 strongly agree  
13. Computers make me much more productive.  
strongly disagree  1 2 3 4 5 6 strongly agree 
14. I often have difficulties when trying to learn how to use a new computer package. 
strongly disagree  1 2 3 4 5 6 strongly agree  
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15. Most of the computer packages I have had experience with, have been easy to use. 
strongly disagree  1 2 3 4 5 6 strongly agree  
16. I am very confident in my abilities to make use of computers.  
strongly disagree  1 2 3 4 5 6 strongly agree  
17. I find it difficult to get computers to do what I want them to.  
strongly disagree  1 2 3 4 5 6 strongly agree  
18. At times I find working with computers very confusing.  
strongly disagree  1 2 3 4 5 6 strongly agree  
19. I would rather that we did not have to learn how to use computers.  
strongly disagree  1 2 3 4 5 6 strongly agree  
20. I usually find it easy to learn how to use a new software package.  
strongly disagree  1 2 3 4 5 6 strongly agree  
21. I seem to waste a lot of time struggling with computers.  
strongly disagree  1 2 3 4 5 6 strongly agree  
22. Using computers makes learning more interesting.  
strongly disagree  1 2 3 4 5 6 strongly agree  
23. I always seem to have problems when trying to use computers.  
strongly disagree  1 2 3 4 5 6 strongly agree  
24. Some computer packages definitely make learning easier.  
strongly disagree  1 2 3 4 5 6 strongly agree  
25. Computer jargon baffles me.  
strongly disagree  1 2 3 4 5 6 strongly agree  
26. Computers are far too complicated for me.  
strongly disagree  1 2 3 4 5 6 strongly agree 
27. Using computers is something I rarely enjoy.  
strongly disagree  1 2 3 4 5 6 strongly agree  
28. Computers are good aids to learning.  
strongly disagree  1 2 3 4 5 6 strongly agree  
29. Sometimes, when using a computer, things seem to happen and I don’t know why. 
strongly disagree  1 2 3 4 5 6 strongly agree  
30. As far as computers go, I don’t consider myself to be very competent.  
strongly disagree  1 2 3 4 5 6 strongly agree  
31. Computers help me to save a lot of time.  
strongly disagree  1 2 3 4 5 6 strongly agree  
32. I find working with computers very frustrating.  
strongly disagree  1 2 3 4 5 6 strongly agree  
33. I consider myself to be a skilled computer user.  
strongly disagree  1 2 3 4 5 6 strongly agree  
34. When using computers I worry that I might press the wrong button and damage it. 




Perception of computing –  
Please select the number that indicates the strength of your agreement/disagreement with 
the statements using the 5-point scale shown below. There are no correct responses. 
“Value of computer technology field”  
35. Working in a computer technology field would be a waste of my time (R) 
strongly disagree  1 2 3 4 5 strongly agree 
36. I would take a course in computer technology even if it were not required  
strongly disagree  1 2 3 4 5 strongly agree 
37. I find computer technology related jobs very interesting  
strongly disagree  1 2 3 4 5 strongly agree 
38. I don’t think working as a computer technology person would help me achieve my 
professional aspirations (R) 
strongly disagree  1 2 3 4 5 strongly agree 
39. Computer technology is an important field to me  
strongly disagree  1 2 3 4 5 strongly agree 
40. I would enjoy working in a computer technology field  
strongly disagree  1 2 3 4 5 strongly agree 
41. I would rather do something else than take on a computer technology job 
strongly disagree  1 2 3 4 5 strongly agree 
“Interest in a degree in computer technology” ` 
42. I am not interested in a degree in computer technology (R) 
strongly disagree  1 2 3 4 5 strongly agree 
43. Computer technology would be a good college major for me  
strongly disagree  1 2 3 4 5 strongly agree 
44. Computer technology classes are boring (R)  
strongly disagree  1 2 3 4 5 strongly agree 
45. Being in a computer technology class would be fun for me  
strongly disagree  1 2 3 4 5 strongly agree 
46. The idea of being in a computer technology class excites me  
strongly disagree  1 2 3 4 5 strongly agree 
47. I would enjoy taking computer technology courses  
strongly disagree  1 2 3 4 5 strongly agree 
48.  I dislike computer technology courses (R)  
strongly disagree  1 2 3 4 5 strongly agree 
“Expectations for success in computer technology field” 
49. I feel I have what it takes to succeed as a computer technology professional  
strongly disagree  1 2 3 4 5 strongly agree 
50. I would certainly feel useless in a computer technology related job (R) 
strongly disagree  1 2 3 4 5 strongly agree  
51. I feel I have a number of good qualities to be successful in the field of computer 
technology  
strongly disagree  1 2 3 4 5 strongly agree 
52. I don’t think I can make an impact if I take on a computer job (R) 
strongly disagree  1 2 3 4 5 strongly agree 
53. I feel I would have something to be proud of as a computer technology practitioner  
strongly disagree  1 2 3 4 5 strongly agree 
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54. I don’t think I will succeed in the computer technology field (R) 
strongly disagree  1 2 3 4 5 strongly agree 
55. I would be able to succeed in a computer technology field as well as most other 
people  
strongly disagree  1 2 3 4 5 strongly agree 
56. I do not think I can achieve anything meaningful as a computer technology 
professional (R)  
strongly disagree  1 2 3 4 5 strongly agree 
Class Understanding and Participation -  
57. With respect to the CIT course you are taking: (Please rank each from strong agree to 
strongly disagree using the following scale): 
o I understand the material presented 
strongly disagree  1 2 3 4 5 strongly agree 
o I feel like I can contribute to the class 
strongly disagree  1 2 3 4 5 strongly agree 
o I feel supported when I have questions 
strongly disagree  1 2 3 4 5 strongly agree 
o I have sought outside help frequently  
strongly disagree  1 2 3 4 5 strongly agree 
58.  When you need help with class material, where do you go for help? (Please rank 
frequency of use, using the following scale): 
o My instructor during office hours  
Every class        Once a week       Once a month       Once a semester       Never 
o My instructor via email 
Every class        Once a week       Once a month       Once a semester       Never 
o The tutors for the department  
Every class        Once a week       Once a month       Once a semester       Never 
o A tutor I pay personally 
Every class        Once a week       Once a month       Once a semester       Never 
o Another class member 
Every class        Once a week       Once a month       Once a semester       Never 
o A family member, friend, or roommate 





Qualitative Survey Instrument 
Students should answer the following questions to the best of their ability. 
 
1. I see that you are <confident/less confident> about your computing skills, do you 
feel that your self-efficacy/confidence, in relation to your ability to use 
computers, has influenced your success in the class? 
 
2. I see that you have a <positive/negative> perception of the computing field, do 




a. How do you feel having a family member in the field of computing has 
influenced your perceptions about computing? 
b. How do you feel not having a family member in the field of computing 
has influenced your perceptions about computing? 
 
4.  
a. How do you feel having a family member in the field of computing has 
influenced your self-efficacy/confidence about your skills in relation to 
computers? 
b. How do you feel not having a family member in the field of computing 
has influenced your self-efficacy/confidence about computing? 
 
5. In relation to involvement, why (or why not) have you used the academic 
resources available to you?  As a reminder, the resources listed were: My 
instructor during office hours, My instructor via email, Tutors for the department, 
Tutor paid by self, Another class member, A family member, friend, roommate, 
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